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have advocated a closer alliance between science and 
industry, to observe that the tide of public opinion 
continues to-set strongly in that direction, and that 
a flood of exhortation in the Press and on the plat- 
form is being poured forth by men who occupy 
foremost positions in the ranks of both these parties; 
we earnestly hope that the movement will not end 
in words, but will develop into vigorous and whole- 
hearted action. The current month has already 
seen a conference held by the Society of Engineers 
to promote the application of scientific research te 
engineering needs, at which Prof. Fleming once 
more laid bare the deficiencies of our existing 
system—or lack of system—and pointed out the 
remedies; a meeting of the Iron and Steel Institute, 
at which Sir Wm. Beardmore dwelt upon the appli- 
cation of science to industry; a meeting of the Tex- 
tile Institute, at which Dr. Garnett urged the need 
of reform in our educational methods in order to 
attain a higher standard of efficiency in industry and 
commerce; and a meeting of the Institute of 
Metals, at which Prof. Bragg showed how the pro- 
perties of the Réntgen rays could be utilised in the 
study of the structure of metals. Here is activity, 
indeed. 

Both Prof. Fleming and Dr. Garnett referred to © 
the advantages derived by our enemies from their 
more practical system of education, as compared 
with our own, which is so largely devoted to 
cramming with knowledge (largely academic and 
remote from every-day life) instead of the develop- 
ment of the faculties of reasoning and observation. 

The late Prof. Ayrton continually impressed upon 
his staff the principle that thé purpose of a scientific 
training was to teach the students to think; for this 
purpose, a knowledge of fundamental principles was 
essential;- but there was no need to memorise a 
mass .of. facts. In the same way, Prof. Fleming 
insists upon the importance of producing ‘‘ men 
who can do new things, and not merely know about 
old ones.’”? He draws attention again to the in- 
adequacy of the instruction in the public schools, 
which results in the loss of valuable time at college 


‘which has to be spent in making up arrears; this is 


also referred to by Dr. Garnett, in connection with 
the education of the worker, and he points out that 
reform must commence in the training school, with 
the future teachers themselves. Years must neces- 
sarily elapse before the effects of such reform can 
become operative in the technical schools and col- 
leges, and, consequently, it is imperatively necessary 
that this question should be taken up at the earliest 
possible moment. It is a matter of the utmost 
urgency. 

The demand for compulsory attendance at second- 
ary schools, while in harmony with the spirit of the 
times, would probably be superfluous if employers 
would recognise the value of the certificates obtained 
by evening-class students, which, as a rule, are 
brushed aside with the disdain that is born: of ignor- 
ance; if superior attainments could be sure of a due 
reward, they would be voluntarily sought after. 

Dr. Fleming laid great stress upon the import- 
ance of cultivating and encouraging originality of 
thought. Led by men who are deficient in scientific 
and engineering knowledge, we have been handi- 
capped in the past; we need only cite the examples 


_of the motor-car industry, the manufacture of air- 
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craft, and the development of submersible ships. 
The theory of our political incompetents has been: 
“ Let us wait and see what other nations are doing; 
when they have made this thing a success, at their 
own expense, we will reap the benefit of their experi- 
ence.”” No more disastrous policy could be con- 
ceived; to follow in the steps of others is to commit 
industrial suicide, and we hope that not the least 
of the benefits to be derived from the war will be 
the abandonment of this theory for ever. _ 

We have space only to refer to one other feature 
of Dr. Fleming’s address—his contention that the 
Government ought not to appoint committees of 
experts, but should work through the medium of 
the technical and scientific associations which already 
exist. Is the Government policy wrong? Have 
not these societies existed for decades, without 
directly exerting any appreciable influence upon the 
ccurse of industry and commerce—subjects which 
they regard with supercilious contempt? With few 
exceptions they are, as Dr. Fleming himself admits, 
mere paper- -reading societies, distinguished mainly 
by their stilted ideas of propriety and their narrow- 
minded attitude towards mundane affairs. It-is the 
Ccmmittees—such as the Engineering Standards 
Committee, the Electric Vehicle Committee, and a 
few others—and never the Councils that get things 
done that-are worth doing. 


Daylight _ Srr Heyry Normay’s resolution 
“ Saving,” in favour of the adoption of the late 
; Mr. Willett’s scheme for “‘ saving 
daylight ’’ came before the House of Commons on 
Monday last, and was adopted with the minimum of 
opposition. The House of Commons has thrice 
rejected or dropped the measure, which was first 
introduced eight years ago, but it is now brought 
forward under most exceptional circumstances, for 
the patriotic purpose of economising coal, and 
though we regard it somewhat in the light of a wolf 
in sheep’s clothing, we cannot but acknowledge the 
powerful aid with which it seeks adoption. 

In our issue of April 28th, 1911, we set forth at 
some length the grounds for our opposition to the 
original proposal; in brief, these were as follows : — 
the Bill was optional, and its partial adoption would 
have resulted in chaos: a change of time on our 
part would have thrown our foreign communica- 
tions by sea and by telegraph out of ‘phase with the 
rest of the world, especially our European neigh- 
bcurs; tide tables and other standard publications 
prepared long in advance would have been thrown 
out of gear; the change was sought by men who 
thought they would derive advantage from it, but 
not by the vast bulk of the population; and there was 
grave doubt whether the alleged advantages would 
be realised. 

The situation has changed, for the measure will 
now be made compulsory, thus avoiding confusion; 
we have no dealings with the Central Powers, Hol- 
land has already changed the time, and France, Den- 
mark, Norway, and Sweden are likely to follow suit, 
so that the communication difficulty is largely re- 
moyed; many of our works are in operation day and 
night, and will therefore be unaffected by the change; 
and the compelling argument advanced in favour of 
the change is national economy. Our case is, there- 
fore, ereatly weakened, but by no means destroyed. 

To begin with, a new factor has come into exist- 
ence in our favour: the Ministry of Munitions wants 
benzo! and toluol, derived from the distillation of 
coal, agriculture wants sulphate of ammonia, the 
textile industry wants tar for dyes, and Diesel 
engine users want tar oil; we have, therefore, been 
urged to use gas freely—how does this square with 
the economy ‘advocated by the Home Office, which 
has cordially welcomed the proposal? The Board of 
Tradé is also pressing fora 10 per cent. reduction 


iu the consumption of coal for lighting purposes, 
apart from the daylight’ saving scheme, and this, 
again, will hit the Munitions Department, which, on 
the other hand, is calling upon’ electricity works to 
increase their output for power supply.’ What does 
the Government really want? 

It is curious to read in The Times that gas and 
electricity undertakings, which would be directly hit 
by the scheme, ‘‘ regard its adoption with equa- 
nimity.”? The reduction in street lighting and the 
general lighting restrictions ‘‘ have already had their 
effect ’’—and what follows? Surely, it is obvious 
that if the suppliers of light are indifferent to the 
measure, because its effect has been anticipated by 
other causes, the economy of coal that is hoped for 
cannot be realised; the Bill is already discounted. 
As for the street lighting, that goes by the sun, if 
it is not in fact wholly cut.off, and no economy will 
be effected there; there is little shop lighting to 
save, and therefore the bulk of the economy must 
come from domestic consumption. Now, as men- 
tioned above, the Board of Trade is urging the 
public to reduce their lighting by 10 per cent.; it is 
important that this fact be kept in view, éor it over- 
laps the daylight scheme, and in all probability the 
advocates of the latter will claim for it, unjustly, the 
whole of the joint economy, thus producing a false 
impression of its benefits. 

It is well known that agriculture has no use for 
the measure; the workpeople must be guided by the 
sun. As for the many workers who have to rise at 
five, in ‘order to start work at six o’clock, these will 
rise with the sun until the middle of July, but 
throughout August and September they will get up 
in the dark; during a great part of September they 
will have to work by artificial light for the first hour, 
thus losing at one end what is gained at the other. 
In many cases the change will have no effect at all 
upon the lighting hours until the middle of August. 

We feel that, with other European countries, we are 
about to take part in the perpetration of a trick upon 
ourselves, a voluntary self-deception, which is re- 
volting to our intelligence and a slur upon our moral 
strength. Let it be granted that in the summer 
months it is desirable to rise earlier—could not that 
end be attained by other means, less suggestive of 
the child’s ‘‘ make-believe ’’? We see one ray of 
sanity in the speech of Mr. Herbert Samuel on 
Monday last—he said the Government would not 
think of favouring the proposed change unless they 
had reason to believe that it would be advantageous 
for war purposes. It is consoling to know that the 
proposal is now put forward for adoption purely as 
a war measure, and not on its own merits. 


DEVELOPMENTS in the position 
of copper have been of a rather 
startling character, as testified by the 
further huge rise recorded in prices within the last 
few weeks, and there is as yet no sign of a halt in 
the upward movement, for it is increasingly difficult 
to secure spot or near copper of almost any descrip- 
tion, even at the extreme prices now current. Re- 


Copper. 


_ ports from across the Atlantic are as strong as ever, 


ccnsumers in all directions being anxious to have 
deliveries against current contracts in order to keer 
pace with their heavy requirements. The .uncer- 
tainty regarding the tension between the United 
States and the Central Powers, and the fears of 
Labour disturbances, do not appear to have had the 
least effect on the temper of the market. Specula- 
tion on this side remains absolutely barred by the 
Government prohibition, which is to be regretted, 
for it was undoubtedly speculation or the operations 
conducted by large dealers which were instrumental 
in keeping down the price of standard copper, prior 
to the enforcement of the new regulation, at a 
much heavier discount than ‘at present is the case. 
In the middle of last month the price of standard 
copper was in the neighbourhood of £125, and has 


/ 


e 
l 
f 


Vol. 78, No, 2,007, May 12, 1916] THE ELECTRICAL REVIEW. 627 


now reached about £140, while electrolytic, of which 


the bulk of the Amterican output consists, has risen - 


during the same period from about £137 to £150. 
The premium on spot and near copper’ for weeks 
past has been constantly on the increase, owing not 
only to the fact that American producers have very 
little actually available for sale to meet urgent needs, 
but also to the virtual extinction of the stocks in 
home warehouses. With America producing at the 
rate of about 80,000 tons a month, and consuming 
as much as 75 per cent. of that amount, or some- 
thing like 60,000 tons a month, it is at once realised 
that the exportable surplus is cqmparatively small, 
in fact, rather inadequate, in order to cope with the 
huge European war requirements. Within the last 
few weeks the additional orders placed by the Allies 
are stated on pretty good authority to have been as 
much as 150,000 tons, or representing but little less 
than a two months’ American production, this to 
say nothing of the orders given out by American 
consumers. The world’s output in 1912 was, 
roughly, quite one million tons, to which the United 
States contributed about 70 per cent., or fully 700,000 
tons. The world’s output for the current year has 
been estimated by a fairly reliable authority as 
1,202,000 tons, to which America will contribute 
about 79 per cent., or 936,000 tons. The present 
position is absolutely unique, both output and con- 
sumption being a long way in excess of all previous 
records, with unsold stocks practically non-existent 
and a rise in price not seen within living memory. 
The course of the market, of course, depends largely 
on the duration of the war, or developments in the 
political situation calculated to hasten the conclu- 
sion of peace. Anything happening in the latter res- 
pect would probably have an important bearing on 
the demand, but the speculative market having been 
killed by Government action, the tendency of war- 
rant copper cannot be expected to be immediately 


very materially affected unless some selling pressure 


makes itself felt. 


Most commercial men have re 
Commission ceived or have paid commissions in 
Agents and their time. Some business houses, 
Remuneration. indeed, appear to rely entirely upon 
the efforts of the ‘‘men on the 
road ’’ to bring grist to the mill in the form of 
orders; but while this method of bringing buyer and 
seller together is well recognised, the principles by 
which the question #las this commission been 
earned? ’’ must be:answered are not always clearly 
understood. A recent case in the King’s Bench 
Division shows that the person employing an agent 
may be liable to pay commission although he de- 
rives no benefit for the services rendered. In that 
case by a contract between the plaintiffs and_ the 
defendants it was provided that if the plaintiffs pro- 
cured for the defendants a contract to supply certain 
motor-lorries to the French Government, the de- 
fendants were to pay the plaintiffs a commission 
immediately after the defendants had received pay- 
ment from the French Government. The lorries 
were to be supplied from Turin, the defendants not 
being the makers. The contract was procured by 
the plaintiffs for the defendants, but the latter were 
unable to get the lorries, and the French Govern- 
ment cancelled the contract and paid the defendants 
nothing. In an action to recover the commission, 
it was held that as the defendants had put themselves 
forward as being able to supply the lorries, the non- 
receipt of the money was caused by the default of 
the defendants,, and the commission was payable. 
The principle underlying this decision was that 
when it is a term that the commission is payable on 
the ‘receipt of the money by the other party, it is 
payable even though the money is not received if 
the non-receipt is caused by the default of the per- 


son employing the commission agent. It is'to be 
observed that the application of this principle will 
not be avoided merely by inserting in the agreement . 
a term to the effect that commission will only be 
payable ‘‘on orders accepted.’”’ A man may very 
well accept an order, only to find, on trying to carry 
it out, that it is commercially impossible to do so. 
For instance, suppose an agent has obtained an 
order for certain electrical machines, and the order 
has been accepted by the firm employing him. Sub- 
sequently it is found that to carry it out will involve 
such an expenditure on capital account that there 
will be a loss. If, in these circumstances, the firm 
decline to go on with the business, they will be liable 
to pay the commission due to the agent. The 
difficulty can be-got over in one of three ways: (a) 
by the exercise of great care in the acceptance of an 
order; (b) by stri¢fly limiting the classes of goods 
or orders which the agent may obtain; or (c) by 
drawing the commission note in such a way as to 
prevent the agent making any claim unless the order 
is not only accepted but carried out. We have heard 
recently of a case in which a firm engaged before 
the war in the manufacture of electrical fittings and 
apparatus had a claim made against thém by an 
agent who had secured an order for munitions from 
the War Office. The firm accepted the order, only 
to find that with the plant at their disposal it could 
not be carried out except at a serious loss. Even- 
tually, owing to delay, the War Office authorities 
cancelled the order. The claim of the agent was 
eventually compromised; but it is plain that the firm 
were in danger of having to pay the commission. 
These notes may suggest to those engaged in the 
electrical industry the advisability of revising or 
paying rather more attention to the terms of com- 
mission notes, 


A caAsE which decided a point of. 
interest to all those who use water 
for driving turbines was reported in 
our issue for April 28th. The action 
was brought by one James against the Bedwellty 
Urban District Council for a declaration that the 
defendants were liable to pay and make good to him 
the amount of the damage caused to him by nuis- 
ance arising from the pollution of the River Rhym- 
ney by sewage matter, which clogged the vanes of 
his turbine. Mr. Justice Astbury came to the con- 
clusion that, while the clogging was partly due to 
grit and coal dust in the water, it was largely and 
mainly caused by sewage matter which could only 
have been kept out by the plaintiff enlarging his 
screens at very considerable expense; he awarded 
the plaintiff £150 damages and the costs of the 
action. This case is an illustration of the fact that 
a riparian owner has a right to have the water flow- 
ing past his land pure and unpolluted. - In the 
days of- the old watermill a _ little pollution by 
sewage would possibly have made no substantial dif- 
ference to the working of the mill, but with a tur- 
bine it is otherwise; any impurities in the water 
appear to have a deleterious effect. While it is pos- 
sible that a turbine would stand a certain amount of 
impure water at intervals, the constant flow _of 
sticky matter would tend to clog, or of fluidy 
matter would gradually wear away, the blades of a 
turbine. It is important to notice that the right of 
a riparian owner to have his water unpolluted is an 
absolute right; so that it would be no answer to an 
action for the authority running sewage into the 
river to say: ‘‘You knew the sewage was there 
when you installed your turbine,” unless, indeed, a 


Water for 
Turbines. 


-right to pollute has been acquired by Act of Parlia- 


ment, or by prescription; that is to say, by uninter- 
rupted user for a period of years. 
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SURFACE MINING ELECTRICAL PLANT. 


TuHeERE is practically no class of machinery employed in con- 
nection with mining work which. has not been adapted for 
electric driving, the siz: of plant ranging from the small 
ventilating fan to the largest main winder equipment. 

§&.The advantageous use of electricity in underground mines 
is fully appreciated by all engineers, but its possibilities for 
shallow and surface mining work have not been developed 
in the same degree as for underground work. With sur- 
face mining, the area and position of operations may be 


Fie. 1.—600-Kw. STEAM ALTERNATOR. 


‘altered within very short periods, depending upon the 
local jty and conditions of working. 


waFo r various reasons, such as the difficulty of illumination . 


and supervision of native labour, night working has not been 
adopted by many of the principal mining companies owning 
surface workings in different parts of the world. 

’  ¢The following illustrations of plant supplied by Messrs. 
Crompton & Co., Ltd., of London and Chelmsford, will, 


Fig. 2.—Main SWITCHBOARD. 


therefore, be of interest in showing the possibility of con- 
tinuing the operations day and night, even when the work- 
ings are extended over considerable areas. 

Two well-known mining companies some time ago decided 
to adopt electric driving throughout their surface mines. 
The material in the workings was principally washed from 
the cliffs and headings by hydraulic pressure, and it was 


necessary that the electrical equipment should permit of the 
maximum output being obtained throughout the 24 hours. 
In view of the extended nature of the workings and the 
necessity of carefully supervising native labour, the illumi- 
nation at night was carried out principally by searchlight 


projectors, each fitted with lenses giving a widely diverging 


beam of light. 

The electrical installation consists of three steam alter- 
nators, each having a normal three-phas output of 600 Kw. 
at 550 volts, 50 cycles, with a 0°8 power factor ; a view of 
one of these sets is shown in fig. 1. The alternators are of 
Messrs. Crompton & Co.’s standard construction, and are 
designed to operate continuously at their full rated output 
with a temperature rise not exceeding 70° F. 

The revolving field cvils are of copper strip wound on 
edge, hydraulic pressure being. employed in winding to force 
the turns into position. The stationary armature is provided 
with open parallel slots and former wound coils, the latter 

being dried in a vacuum 
and impregnated- under a 
pressure of abont 50 to 

60 lb. per sq. in., with 
_ special insulating and water- 

proof varnish, without 
breaking the vacuum. The 
armature and field coils of 
the exciters are treated in 
similar manner. 

In fig. 2 is shown the 
main switchboard, designed 
to control three alternators 
and feeder circuits. The 
alternators are paralleled 
by means of a synchrono- 
scope mounted on a swing 

a } bracket at one end of the 

board. The alternators 
are protected by circuit- 
breakers with no-volt and 
reverse-current trips, as 
well as overload trips on 
the circuit-breakers on the 
feeder panels. A complete installation of lightning arresters 
is also provided. a 

All the feeders are of bare copper, carried overhead on 
porcelain insulators fixed to cross arms attached to wooden 
poles. 

As most of the mining machinery is adjacent to the gene- 
rating station, a pressure of 550 volts was adopted, but for 
the outlying district static transformers mounted on the 
transmission poles increase the pressure to 2,000 volts. 

A general view is shown in fig. 4 of the hydraulic plant 


Fig. 3.—THREE-PHASE MOTOR DRIVING HyDRAULIC PuMP. 


in operation, washing soil from the cliffs so as to expose the 
metallic strata and ore, thereby facilitating the collection of 
the ore. 

In fig. 3 is shown a high-pressure three-throw ram pump 
driven by a “Crompton” three-phase induction motor, 
hich supplies water power to various nozzles for washin 

the cliffs. The rotor is of the slip-ring type, and is fit 
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with brush-lifting and short-circuiting gear, which elimi- 
nates all friction losses of the brushes and rings, as well as 
the losses in the rotor leads, after the machine has attained 
full speed. 

fh No special mention is necessary in connection with the 
motors driving the usual mining machinery, such as main 


and tail haulages, auxiliary pumps, concentration «plant, - 


crushers, puddlers, agitators, &c. 


To ensure the maximum efficiency of the illuminating 
plant for night operations, it was necessary to employ search- 
light projectora working with continuous current obtained 
from rotary converters, one of which is illastrated in fig. 5. 
These rotary converters are self-starting from the three- 
phase side, the pressure being reduced by static trans- 
formers to about 65 or 70 volts, in order to obtain 
approximately 100 volts on the pc. side. 

The switchgear mounted on the side of the rotary is for 
starting purposes, and also for reversing the field windings, 


1722 


Fig. 5.—RoTARY CONVERTER WITH STARTING GEAR, 


so as to ensure the correct polarity being obtained ‘on the - 


D.c. side when starting up. 
+ For this class of work the converting plant should be 
designed with a view to portability. 5 

The continuous current from the rotaries s1pplies various 
36-in. searchlight projectors. One of the projectors is 


Fic, 4.—HyDRAULIC MINING. PLANT IN OPERATION. 
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illustrated in fig. 6, and is designed for controlling the 
training and elevating motions by hand, through gearing, or 
electrically from a distance, the motors for the two motions . 
being fitted in the base of the projector. The projector 
lamps operate automatically, and run with a small steadying 
resistance in each lamp circuit. 

The projectors have parabolic glass mirrors and disper- 
sion lenses mounted in special frames, which can be rapidly 

attached to the front of the projector, 
either by hooks or hinges, and which give 
a beam of light diverging either verti- 
cally or horizontally, as desired. 

It is possible that considerable economy _ 

in operation might be obtained by elec- 
trically controlling a number of projectors 
from a distance, by a single operator 
situated at a central position in full view 
of the operations, or in communication 
with the workings by telephone. 

The disposition and number of pro- 
jectors employed would naturally influence 
the D:c. voltage and type of converting 
plant. It is quite probable that the most 
satisfactory arrangement would be to pro- 
vide a motor-generator with each projector, 
consisting of a three-phase induction motor 
operating direct from the overhead lines, 
and coupled to a D.C. generator and small 
exciter so as to obtain a drooping voltage 
characteristic. This would enable the 
‘projector to operate automatically, thereby 
avoiding the necessity of a steadying re- 
sistance in the lamp circuit. 

; In fig. 7 a-view is given of one of the 
workings taken at night. The workmen can be clearly 
discerned comveyiig the ore in trucks from the workings 
to the haulage gear station. 

A- general view of the mining area and generating station, 
&¢., is shown in fiz. 8. This view was also taken at night 
under ordinary working conditions, and clearly shows the- 
arc lamps on the main road from the mine buildings to the 
principal workings. 

There are numerous instances of surface m‘nes extending 
over considerable areas, which are often of a temporary 


Fig. 6.—MoToR-cONTROLLED 36-IN. PROJECTOR. 


nature, and where it is not-practicable or convenient to erect 
overhead lines for a power supply for night operations. In 


these circumstances, the many advantages of a portable pro- 


j-ctor equipment cannot be over-estimated. It consists 
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of a petrol-driven chassis, the engine being arranged to 
drive the car or the generator for supplying the projector, 
when stationary. The projector burns with a normal 
current of 120 amperes at about 65 volts at the arc, and has 
a mirror of 36-in. diameter. It is shown mounted on a 
light trolley, so as to be capable of being easily moved in 


ment to the projector is carried on a drum at the rear of 
the car. 

A similar equipment could also be usefully employed 
with other classes of outdoor work at night, such as the 
illumination of docks, shipyards, and all kinds of erection 
and excavation work, where the conditions of working 
require a high degree of iliumination. 


ENGINEERING AND SCIENTIFIC RESEARCH. 
By J. A. FLEMING, F.R.S. 


(Abstract of paper read before the Sociery OF ENGINEERS: 
. (Inc.), May 1st, 1916.) 


THERE seems to be a very complete agreemént that one result 
of the great war in which we are engaged will be to render 
absolutely n certain reforms in our national systems - 
of education, and especially in the attention given to scientific 
knowledge. An important step was taken by the Govern- 
ment through the Board of Education last July im the estab- 
lishment of a Committee of the Privy Council and the appoint- 
ment of an Advisory Council to deal with the question of 


any direction. The supply cable from the chassis equip-, 


Fig. 8—GENERAL VIEW OF THE MINE AREA AT NIGHT, 


scientific and industrial research as described in a scheme out- 
lined in a White Paper. 

Since any such Government control over scientific research is 
bound to have a great influence in time on the direction of 
scientific work cae its applications, it appears most desirable 
to gather views upon this scheme, even after its inception, 
from those who are concerned with one of the most scientific 
of these industries, viz., engineering in all its branches. 

Important industries have died out or never thriven. in this 

country in consequence of our 

neglect. of. scientific. edueation 
and research. We cannot undo. 

the effect of this neglect by a 

wave of the wand; reforms to 

be useful must be very deep 
and very thorough, and begin 
at the top and at the bottom in 
our systems of national educa- 
tion. 
It is unquestionable that the 
* success of the Germans in the 
commercial field is in part due 
to their system of national edu- 
cation, which prepares every 
man for some vocation and 
does it thoroughly. We are by 
no means desirous of copying it 


grave defects on its ethical side 
and in its extreme cultivation 
of materialism in its worst 
aspects; nevertheless, we. can 
usefully draw some lessons fronr 
it. 

Our own educational systems 

are too bookish, too much de- 
, voted to the cultivation of 
memory~and words, and not 
sufficiently leavened by a real 
knowledge of the facts of 
nature and power to draw true 
inferences from observations. 
One barrier in the way of. our 
industrial progress has been the 
imperfect scientific training of 
foremen, managers and young 
heads of departments in many 
engineering works. The young 
men who are brought in to fill 
directing positions have gener- 
ally received the usual public 
or middle-class school educa- 
tion, with its entirely insuffi- 
cient attention to scientific sub- 
jects. Even when this has 
been supplemented by a course. 
at a technical college, the time 
at the latter has been so much 
taken up with learning things 
which ought to have been 
learnt at school that the oppor- 
tunity of acquiring advanced 
scientific knowledge or real 
power of independent investi- 
gation has been very much cur- 
tailed. Hence, when once im- 
mersed in business it has been 
impossible for them to keep up 
- with scientific advances, and 
they can at most copy what 
they see others do. We have to produce more men who can 
do new things, and not merely know about old ones. 

Until this state of affairs is remedied it is perfectly futile 

for Great Britain to hope to gain pre-eminence over Germany 
in scientific industries. The advantages which we have in 
greater originality of mind and better workmanship are 
‘neutralised to a large extent by the want of a sufficiently 
thorough and broad scientific education to enable us to see 
the practical value of, and work out exhaustively, and espe- 
cially with reference to trade purposes, the openings giver 
by scientific discoveries. It is the want of this sufficiently 
thorough scientific education which accounts for the limited 
faith of many employers and capitalists in scientific research, 
and also for the inability of the practical worker to take 
advantage of, or see the meaning of, facts which present 
themselves to him in his every-day work. 
_ One of the educational reforms which seems most necessary 
is the compulsory attendance of lads after leaving the board 
school at a technical continuation school. Assuming he leaves 
at 14 or 15 and is taken on at an engineering works, it should 
not be optional whether he attends a continuation technical 
school. He should be compelled to do it-until he is 17 or 18 
years old, as in Germany. This continued education should 
not be merely a handicraft training, but should be a careful 
instruction by practical engineers in mechanical drawing, 
graphics, mechanics, physics, chemistry, metallurgy, electro- 
technics, and machine construction. e attendance should 
not be allowed to become irregular, and the certificates of 
proficiency should have an immediate effect on the lad’s pros- 
pects of advancement. - is 


in its entirety, as it possesses. 
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In the case of young men of higher social] rank who have 
been to public schools, the practical experience in the shops 
and drawing-office should not be deferred entirely until after 
the college course. ‘The school education should have pro- 
vided them with a thorough grounding in the elements of 
chemistry, physics, and mathematics, pure and applied, and 
a speaking acquaintance with at least one modern language. 
One year at a university or technical college should then 
prepare them to take advantage of some shop experience, 
and after that they should return to the college for a year or, 
perhaps, two for the advanced laboratory and designs work. 

The degree or diploma examinations should be made to 
depend more than at present on the results of practical 
laboratory and drawing-office work. My experience is that 
students who come straight from school to college for three 
years without break are less serious workers than those who 
have had some experience in an engineer's shop and then 
returned to the college. 

In order to compress into this time the necessary training, 
our methods and means of instruction must be much im- 
proved. It is essential now for every engineer to have a good 
working acquaintance with certain branches of mathematics. 
If he has no knowledge whatever of the calculus or trigono- 
metry he finds it impossible to read many original papers in 
the technical journals. In teaching electrotechnics to young 
engineers, I find’ I have to give much time to imparting 
elementary mathematical knowledge which ought to have been 
gained elsewhere. It should, however, be taught by engineers 
to engineers. 

The great thing to guard against on the part of the student 
is premature specialisation. He should broaden as much as 
possible his knowledge of the principles of chemistry, 
mechanics, physics, mathematics, and metallurgy, and he will 
then be able, later on, to build up on this foundation. Unless 
he does lay this foundation he will not be able to follow or 
assist in improvements. As an illustration of this, we may 
take subjects such as telephony or wireless telegraphy. It is 
impossible now for anyone to make any really important addi- 
tion to these subjects who has not a very competent know- 
ledge of physics and some parts of mathematics. The easier 
problems are worked out and the design of telephonic systems 
or radiotelegraphic stations has become a matter in which 
advanced scientific knowledge is an important factor. Then, 
again, to make any 
intimate acquaintance with the chemistry of metals. A lucky 
accident might give a clue to an improvement, but an observer 
rot sufficiently acquainted with modern chemical principles 
could not take advantage of it or follow it up. ~ 

In the third and fourth year the student will, of course, 
have given time to learning as much as possible of the methods 
of testing—both mechanical and electrical—required in engi- 
neering work, the especial object of which is to enable him 
to deal with the kind of problems which will present them- 
selves in practice. . 

It is of extreme importance that he should acquire sympathy 
with and confidence in scientific research to give the data for 
engineering work. 

We then turn to the subject which it is our purpose more 
particularly to discuss, viz., the relation of scientific research 
to engineering ‘practice. 

There are. first the laboratory researches, which aim at 
determining various physical constants of the materials used 
in engineering which are requisite to give data for design. 
This knowledge can never be made too accurate or too com- 
plete; but the moment one goes to any of the well-known 
pocket-books or tables of engineering data it is astonishing 
to find the wide gaps in our Seamletan, Hence, we require 
abundant provision for re-determining these values for parti- 
cular samples of new materials to be used in bulk for various 
purposes. 

In the second place, there are those researches which aid 
engineering by providing new methods of examination and 
test of materials or structures. An an instance of this, con- 
sider the invaluable aid rendered by what is now called 
metallography, or the study of the internal structure of metals 
and alloys by the aid of the microscope. Every engineering 
student is now familiar with the processes applied and with 
the immensely important knowledge that has been gathered 
as to the composition of steels and other alloys by this method. 

The, great development of pyrometry and high, temperature 
thermometry by the invention and improvement of the 
thermo-junction and radiation pyrometer and the electrical 
resistance thermometer have provided the engineer with im- 
plements of great accuracy for the measurement of high tem- 
peratures and made it, in fact, an exact science. 

The improvement in the means of testing the mechanical 
or elastic properties of engineering materials by testing 
machines is another instance of the same class of research. 
Of late years, the appliances for testing the mechanical pro- 
perties of materials under repeated stresses, vibrations or 
blows have become important in giving the dynamic as con- 
trasted with the static stress properties. 

In. the third place, we. have a type of research which calls 
for special aptitude and insight, viz., those which lead to the 
discovery of some new process, material, or machine. 

An excellent example of this is the discovery which rendered 
the production of metallic aluminium in bulk a commercial 
Possibility ; further examples of the same important class of 
researches are given in the production of the various alloy 
steels with extremely valuable properties. 


advance in metallurgy requires a very. 


This originative power is partly due to natural gifts, partly 
to effective training, and partly to the possession of sufficient 
appliances and means. 

Originality stimulates originality; a really great investigator 
not only discovers himself, but imparts something of his 
pewers to his associates. Hence we require to establish and 
strengthen those research institutions such as the Cavendish 
Laboratory, Cambridge, or the Royal Institution, London, 
where notable scientific investigators have established schools 
of research and imparted some of their great powers to stu- 
dents. and colleagues. 

In providing a large mass of accurate scientific data for use 
ia engineering; the National Physical Laboratory has given 
most valuable service for the last twenty years. Nevertheless, 
there are matters requiring assistance for which even its 
present resources are insufficient. ; 

In Germany much of the technical research work is car- 
ried out by private associations of the trades concerned. In 
Great Britain manufacturers in the same trade are far too 
prone to regard one another as rivals, whereas in the future 
they will have to stand shoulder to shoulder much more 
against their common and German antagonists, who will be 
united against them. In many matters it would pay British 
firms in the same business to promote scientific research in 
ccmmon on certain problems of manufacture, subscribing 
together the funds to undertake it either at a National Tech- 
nical Laboratory or at some Technical College or University 
which may be provided with the proper equipment. Such 
information when obtained would then only be communi- 
cated to the members of the association or union. 

The same principle of common action might be brought to 
bear upon the collection of information as to what is being 
done in certain branches of manufacture; the establishment, 
in fact, of an information bureau common to certain firms 
or manufacturers. Trade associations such as the British Elec- 
trical & Allied Manufacturers’ Association are doing and 
could extend this work with great effect. 

As a rule, British technical firms do not expend anything 
like the same labour or money over their intelligence depart- 
ments as German firms. The latter gather in from all coun- 
tries every scrap of information which can assist them, both 
from scientific and technical papers and patent specifications. 
The first direction in. which our advances should be made is 
in improving the means for obtaining this early information 
on possible improvements and advances. 

Many important problems which need attention are very 
large ones and will require the assistance of many experi- 
enced men. Such problems are the conservation and more 
eccnomical use of our national coal supply, the universal adop- 
tion of gas or of electric heating in place of the wasteful 
combustion of raw coal in domestic fireplaces, and the elec- 
trical transmission of power from coalfields to great cities. 
Hence, it is to be hoped that the principal engineering insti- 
tutions will unite in a strong request to the Government, if 
they have not already done so, to place representative engi- 
neers upon the Advisory Council, and also that in the dis- 
bursement of funds allocated to the assistance of industrial 
research, these institutions, as bodies, shall be to a consider- 
able extent the avenues through which it is dispensed. 

The present policy of the Government and of the Board 
of Education seems to be the creation of fresh committees 
and boards, whilst setting on one ‘side the existing learned 
and technical institutions, which include in their member- 
ship all those who have special knowledge and eminence in 
their various subjects. 

Mr. Runciman has recently appointed certain committees 
to report on measures to safeguard the commercial interests 
of the iron, steel and engineering trades, and on shipping and 
shipbuilding. The Advisory Council for Scientific and Indus- 
trial Research is also appointing standing committees to deal 
with mining and metallurgy, and an engineering committee 
is promised as well. Furthermore, the Royal Society recently 
called a conference of about 25 of the chief scientific and 
technical societies, and it was decided to form a board to 
advise the Government on any branch of scientific inquiry 
which may be brought before it. The result of all this must 
be to diminish rather than increase the very organisation and 
co-ordination required. 

The existing scientific and professional societies, if pro- 
perly organised, would supply all that is required. These 
engineering Institutions and societies should take a leading 
part in guiding the fortunes of the industries they. represent, 
and not be reduced to the level of mere paper-reading or 
discussion societies. 

At. present, the Government prefer to ignore the existing 
societies and create fresh bodies of their own selection. The 
result will be to weaken these existing institutions and 
sccieties. 

It is essential to guard against the bureaucratisation of 
science, and the safest and most simple method of avoiding 
this. would be to make the great technical and professional 
institutions the means of advising upon the most important 
steps to be taken in aiding technology. 

We have first to create a great change in the attitude of 
the public mind towards scientific knowledge and research 
and develop the conviction that until it is regarded as a most 


‘serious pursuit we shall fail to make any firm advances 


towards victory in industrial war. 

No one who has studied German methods can fail to admit 
they have realised fully in commercial matters the truth that 
union is strength. Our ideal has been largely individualism 
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and competition, theirs has been organisation and co-opera- 
tion. The German commercial system is essentially militant 
in nature and crganisation. It is all part and parcel of the 
plan to achieve world conquest at any cost and by every 
means. Our post-war policy cannot, therefore, be simply 
defensive. No tariff wall can be built so high, no boycott of 
German goods so thorough, as to defend our position in the 
absence of a positive and vigorous policy of attack. Hence, 
the first condition of success must be association and combi- 
nation, and the second the scientific method in all things. 

The first principle of scientific investigation is to collect 
the facts and to draw deductions only by the light of full 
knowledge. The inference is that our information about for- 
eign markets must be greatly increased. This means that 
our Consular reports must be improved, that foreign agencies* 
must be staffed with men who have the necessary linguistic 
and scientific accomplishments, and that the study of foreign 
markets and of the nature of the foreign demand for goods 
shall be made a scientific study. 


In the main, however, we have to rely on bringing to bear 


scientific knowledge of all kinds upon the manufacture and 
distribution of goods and obtaining foreign markets for the 
same. ‘ 

The importance of a true education in science is that it 
leads to love of accuracy as to facts, loyalty to scientific truth, 
unwearying labour in obtaining it, and care in the inferences 
derived from it. We have to cut ourselves adrift from all the 
past, its easy, self-satisfied mediocrity, dislike of trouble, and 
contempt for knowledge. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Electricity in War Areas. 


My thanks are due to you for the copy of the ELrcrricaL 
Review which reaches me here regularly. Even though one 
is not actually filling one’s corner in the work at home, it is 
very gratifying to read of what others are doing, and of what 
is happening in the wide circles of electrical science and 
engineering. 

Your correspondent’s description of the utilisation of dere- 
lict machinery in the war area is very interesting. I have 
seen many instances where otherwise wasted energy could be 
made. use of with advantage—ancient flour mills with over- 
shot wheels offer very good scope in this direction. By the 
way, the condition of the wooden-teeth pinions in some of 
these old mills is really surprising—they have a wonderfully 
Icng life. 

Perhaps it is not looking too far ahead when we express 
the hope that we shall soon see some examples of German 
engineering ingenuity ‘‘ behind the line,’’ an article on which 
appeared in the Revirw some little time ago. 

J. H. Pembrey, 
Mer: 


O.U,, 


British Expeditionary Vorce, April 30th, 1916. 


The I.E.E. Election. 


I have just returned my ballot paper to the Secretary of the 
Institution of Electrical Engineers, and I regret to say that I 
consider myself justified in having erased the name of Mr, 
Sparks, who has apparently been nominated by the Council 
as President of the Institution for another year. . 

My action has been prompted through no hostile feeling on 
my part towards Mr. Sparks, because, as a matter of fact, T 
very much admire the way in which he has carried out his 
duties during the past year, but I entirely disagreed with the 
practice of electing presidents for two successive years. There 
are any number of eminent gentlemen who could quite well 
fijl the position satisfactorily. 

I believe there are any number of people who agree with 
the above sentiment, although they probably do not take the 
trcuble to express their opinions in writing. 

T am in entire agreement with the remarks regarding this 
matter which appear cn p. 386 of your journal dated 7th ult. 

I enclose my card, and sign myself 


President fer One Year Only. 
May 3rd, 1916. 


Justice for the Inventor. 


‘Your leader, and the letter in the current issue of the 
Review on the above subject, will certainly be appreciated by 
everyone interested, but more especially by those, like my- 
self, who were just applying for a patent when the war 
started. 

Briefly to state my own case: For some months before the 


cemmencement of the war I worked hard to perfect a device 
for which, at that time, there was a certain market; there 
were but a few days between the outbreak of hostilities and 
my application for the patent, and, hoping for the best, I 
paid the money, which I have since sorely néeded. 
_ The patent was granted, and I have since submitted the 
invention to certain people with a view to their adopting it; 
the opinions expressed regarding the merits of my invention 
were very pleasing, but there will be no market for it until’ 
we return to a state of peaceful industry. Three months 
from now, two years of the life of my patent will be gone, 
and as my invention is not of much use in connection with 
the manufacture of munitions, it is exactly in the position 
it was in when the patent was granted, and will probably 
remain so until a considerable time after peace is restored. 

Nevertheless, if when the renewal fee is due I have had 
no return for my labours and initial outlay, and cannot afford 
the amount demanded, I lose everything. This is not very 
encouraging for British brains to help to capture the trade 
previously held by the enemy. It could hurt nobody, and 
would be only justice to the patentees, if patents which were 
shcwn to be adversely affected by the war were granted an 
extension of life, or, rather, a ‘‘ stay of progression,’ equal 
to the duration of the war—by which I mean that the renewal 
fees and the ultimate expiration of the patent should be 
deferred to the extent of that period; but it must be free, or 
ia many cases, like my own, it would be useless. 

Invention is the seed of industry; therefore, if those who 
cultivate it are discouraged, there will be a scarcity of the 


seed. 
G. W. W. 


The Electric Cooker in India. 


While agreeing generally with Mr. C. §. Jeffrey’s article 
under this head, may I say that servants are not quite so 
impossible as he would make them. When I was transferred 
from Calcutta to Simla my servants aggregated 85 years’ ser- 
vice, several having been with me over 15 years, while other 
long-timers died in my service earlier. Also, the fetish of 
charcoal for the kitchen is easily overcome. My cooks have 
always used coke except for pastry making. I have found the 
electric kettle and iron invaluable, but they must have an 
earth wire, for the reason given by Mr. Jeffrey. 


J. W. Meares. 
Clive Hall, Shrewsbury, May 7th, 1916. 


INDIAN NOTES. 


{From our SpecIAL CORRESPONDENT. ]. 


No report has yet been made public as to what. took place 
at the meeting of Government electrical officials in Calcutta 
last cold weather. Their deliberations lasted over a week, and 
they are said to have worked very hard: the only tangible 
result up to now seems to be that a very good photographic 
group was taken—copies of which adorn their office walls in 
each presidency. 

Mr. J. W. Meares, the electrical adviser to Government, has 
gcne home on furlough, and his work is being done by Mr. 
CO. C. Eastgate, who is Government electrical inspector to the 
Punjab. Mr. Tufnell, the electrical inspector to the United 
Provinces, has joined the Army, and his work is being done 
by Mr. Bell, who is municipal electrical engineer to Mussoorie 


“Municipality. Mr. Warren ably assists Mr. Bell as assistant 


electrical inspector. Mr. R. J. Browne, electrical inspector 
to Bengal, Assam, and the new Province of Behar and Orissa, 
has gone home on sick leave. His duties are now divided 
between Mr. A. N. McIntyre, who takes over sole charge of 
Behar and Orissa Province, and Mr. A. K. Taylor, who is 
acting as electrical inspector in Bengal. Sey 
Lucknow.—The work of building and equipping the new 
pewer-house is making progress. This is in the hands of 
Messrs. Crompton & Co., who have now accumulated a rare 
experience in town lighting in India. No certain date is yet 
given for actual supply of current; but, judging by the multi- 
plicity of electrical contractors now opened up in Lucknow, 
wiring work should be brisk—and inexpensive. The great 
ambition of the average Indian electrical engineer—be he the 
result of a technical college or, as more often is the case, the 
result of a few months’ so-called apprenticeship with a Euro- 
pean contractor firm—is to start on his own, open up a busi- 
ness with a high-sounding name,.and get a few jobs, mostly 
from among relatives, and then, in most cases, go ‘‘ phut,’ 
as the saying is, either from want of capital or, which 1s 
generally the case, from want of experience. | Allahabad, 
which, as well as its sister city Lucknow, is going to have 
au electrical supply shortly, is also a happy, hunting ground 
for the small one-horse contractor. This city is also being 
equipped by Messrs. Crompton & Co., and a good return 
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should be shown after a few years’ working. In Indian cities 
like Lucknow and Allahabad, a certain revenue can be always 


counted on from large Government. offices and buildings—a ' 


revenue almost large enough to pay interest on capital and 
establishment charges annually. The surplus may fairly be 
ceunted upon as profits. The hot-weather load, with its 
innumerable fans, is, of course, a feature of Indian electric 
supply. 

It is surprising with what regularity machinery and elec- 
trical accessories are still imported to India, in spite of the 
immense shipping difficulties. Of course, the delays are con- 
siderable; but with a little patience the goods get here some 
time. Shortages are, perhaps, noticeable now in electrical 
accessories, particularly rubber and flexible wire, especially 
the latter. 

Japanese electrical goods are making great headway, especi- 
ally insulators, lampholders, flexible wire, and so on. The 
material is passable, though not up to English standard; insu- 
lators particularly are below. the mark, their finish, instead of 
being white or creamy, is of a grey-bluish tint, due probably 
ti) the glaze. The adaptable Japanese will shortly, however, 
better this, and given another year of present conditions he 
will have a very firm grip on the Indian electrical market for 
light material. i 


WAR ITEMS, 


Exemption Applications.—On the application of Mr. Dash- 


wood, electrical engineer, the Canterbury Tribunal has 


granted another month’s exemption to a wireman. 

At the Newcastle Tribunal, an electrical engineer appealed 
on the ground that he supported his parents, and that his 
occupation was a reserved occupation. It transpired that 
his parents were not wholly dependent upon him, and that 
his occupation was with a cinematograph company. ‘Vhen 
told that he must serve, he asked whether he could go into 
a munition factory, and was. told that he must fight. 

At the Brighton Tribunal a lecturer in physics and elec- 
tricity at the Brighton Technical College appealed for 
exemption on the ground of the importance of his work. 
The Brighton Education Committee also appealed for him 
on the ground that the work he is engaged in is of more 
national importance than his services in the Army would 
be. Six months’ conditional exemption was granted. 

At the Southport Tribunal a firm of electrical engineers 
asked for the absolute exemption of a branch manager on 
the ground that they were engaged in the supervision and 
carrying out of important Government sub-contracts and 
other jobs of national importance. He was 35 years of age, 
and the only eligible single man in their employ. The 
Tribunal said that it was not prepared to deal with the 
application; it would simply mark the man as at present 
holding a badge. 

Before the Rawmarsh Tribunal, on May 5th, five em- 
ployés—four connected with the generating station, and the 
other a motor-man—were appealed for by the Mexborough 
and Swinton Tramways Co. Mr. Priestley said that two 
of the men were switchboard attendants, and, in reply to 
the military representative, stated that there was not a girl 
on a switchboard in any generating station in the country. 
The military representative said he knew of cases of girls 
attending switchboards in important places, such as large 
theatres. If they could do that they could, with a little 
training; do the work of these men. The Chairman 
said he did not think girls could do the work of 
the generating station. A member suggested that older, 
men could be obtained, and Mr. Priestley replied that there 
were great difficulties in the way of getting other men; 
considerable training would be required. The Tribunal 
granted exemption to each man until the end of June, the 
military representative in the meantime to ascertain 
whether the men were legally exempted under the heading 
of ‘* Public Utility Service.’’ 

Before the Cornwall Appeal Court, Mr. John Jewell, of 
Redruth, appealed for exemption for his son, Mr. Wm. 
Jewell, electrical engineer, who was in charge of an elec- 
trical plant at a tin works. The Local Tribunal had granted 
two months’ exemption. The Court considered that another 
man at the works could carry out the duties, and the appeal 
was dismissed. 

At Nuneaton, exemption was appealed for on behalf of 
Mr. A. N. Lilley, aged 18, a pupil in the electrical engineer- 
ing department of the Corporation. It was stated that the 
indentures expired on October 30th, and at the end of that 
period he would be put in the Officers’ Training Corps or 
under the Admiralty. Exemption was allowed to the end 
of May only. 

At Glossop, the Urban Electric Supply Co. appealed for 
a motor-man, but the request was refused on the ground 
that he was not in the position he held on August 15th, 1915. 

At Dover, on May 8rd, exemption was applied for by the 
Corporation for Mr. Goodwin, traffic clerk on the tramway 
staff. It was stated that he was the only clerk left. A 
member asked if a woman ‘could not do the work, and a 
negative reply“was given. Exemption was allowed for two 


weeks from May 29th for a substitute to be found. 


The Whitehaven Tribunal have granted exemption until 
June 20th to the son of a principal of a local firm of elec- 
trical engineers, and engaged in the business, which caters 
for firms who are on war work. It was stated that the 
only male left was a Belgian, and that the places of men 
who had left had been filled by women. 

At Gloucester, the Corporation appealed for a. motor-man 
ergaged on the tramways. Mr. Corson, for the Council, 
said the_time was quickly approaching at which the em- 
ployment of women as drivers must be settled; it was a 
question whether women should be employed in such a 
capacity. As the service was still normal, it was contended 
by the military that it might with advantage be curtailed, 
and a number of men-thus released. The appeal was put 
back to ascertain what arrangements could be made for 
releasing a portion of 13 attested motor-men who remained 
in the service. . \ 

Before the Gloucestershire Appeal Court, the Bourton- 
on-the-Water Electricity Co. applied for exemption for their 
assistant electrical engineer, on the ground that he was in 
a certified occupation—public utility service. It was ex- 
plained that the installation supplied 1,463 lights, while the 
company ran a motor pump at the local hospital. The assis- 
tant engineer was the sole man in charge of the Bourton 
installation, his chief was stationed at Burford, and if he 
went his place could not be filled, and the town would be 
left without artificial light. The Tribunal granted exemp- 
tion until Michaelmas. 

The Herts County Tribunal has dismissed an appeal for 
further exemption for G. E. Way, electrician at the Berk- 
hampstead Picture Palace, for whom a substitute had not 
been found. 

At Oxfordshire Appeal Court, the military appealed 
against exemption granted by the Local Tribunal to Raglan 
D. Price, of the Oxford Electric Tramways staff, on the 
ground that he was not in a certified occupation. It was 
contended that Price only did the work of a mechanic. Mr. 
A. A. Tyler, manager of the tramways, said that Price 
examined the engines and fittings of *buses, which were 
at the disposal of the military for the wounded free of 
cost. He was a fitter and did fitter’s work. The appeal 
was dismissed, but the exemption was varied, and granted 
until November 2nd. 

At Horsham, on Monday, a private estate electrician 
claimed exemption on the ground that he was indispensable, 
but he was allowed only a month’s postponement. 

At Bath, on Monday, the military appealed against exemp- 
tion granted to Mr. W. Fussell (23), engaged with 
Messrs. Kendall, electrical fitters, and said that the man 
was employed in a private concern and should be released 
for service, while the age for men in this occupation to be 
regarded as reserved men had been raised to 30. The appeal 
was allowed, and exemption cancelled. 

At the Stockton-on-Tees Tribunal, exemption was sought - 
for 16 drivers employed by the Imperial Tramways Co., 
Ltd., on their Middlesbrough, Stockton and Thornaby svs. 
tem. It was stated that 115 men had been release! '» 
company and provision made for their dependents. S: 
the last appeal to the tramway employés, a repris. 1: 
of the Ministry of Munitions had visited the company’s pie- 
mises, and, after investigation, admitted that the absolute 
limit had been reached so far as the release of men was 
concerned. The Chairman said the Tribunal was of the 
opinion that the number of drivers could be reduced, and 
that the single men should be spared. Mr. F. Freshwater, 
manager, replied that for every three men they took away, 
it would mean the taking off of a tramcar. Conditional 
exemption was granted in regard to nine drivers who are 
panel. years of age, but the remaining seven were dis- 
missed. 


Russian Pressspahn.—A writer in a Russian semi-official 
journal, complaining of the want of tone in Russian indus- 
try, observes that the production of insulators in the country 
might be extensively developed, including special cardboard. 
Until the war opened, this cardboard—pressspahn—was 
imported from abroad, ‘‘ that is Germany.’”? When the war 
started, it was found that pressspahn could not be had at any 
price. But after inquiries, pressspahn was found within the 
boundaries of Russia itself. It appears that in Russia the 
manufacture of pressspahn and fibre has existed for a long 
time, but electrical industrialists were quite unacquainted 
with the fact. There were factories making pressspahn and 
fibre, using the pressspahn for binding copybooks and block 
notes, and they sold the fibre for the manufacture of peaks 
for caps and for cartridges. But pressspahn and fibre for 
electrical insulators were ordered from abroad. ‘‘ These 
examples are extracted from the latest publications by the 
industrialists themselves. They are astonished by the fact, 
and are endeavouring to throw the blame on third parties.”’ 


Lighting Prosecution.—The manager of a large Middles- 
brough drapery and furnishing establishment, when charged 
on May 2nd with having failed to observe the lighting regu- 
lations, pleaded that it was the fault of an electrician who 
had been doing work on the premises, and had tapped the 
wrong main. Instead of tapping one of the mains through 
the shop, he tapped a main controlling the lights in the 
whole of the windows. A junior switched up the lights in 
mistake.—Fined £2. 
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Johannesburg and Trade After the War.—According to 
the ‘‘ South African Mining Journal,’ the Executive of the 
Johannesburg Chamber of Commerce has submitted a series 
of reeommendations on post-war trade. They urge co- 
operation between the Imperial Government and the Domi- 
nions so as to ‘make the Empire self-supporting; that the 
Imperial and Dominion Governments should be urged to 
encourage, for a period of years, the continuance by subsidy 
or otherwise of new and ‘ key”? industries established 
within the Empire prior to or since the commencement of 
the war, or which may hereafter be established; that the 
assistance of the Imperial and Dominion Governments in 
the organisation of industries is essential to a more com- 
plete development of the Empire’s resources with a view to 
ensuring that each industry shall be enabled to obtain all 
its requirements from sources within the Empire itself; 
that steps be taken to prevent dumping and under-valuation 
of all foreign goods imported into British markets after the 
war, and certificates of origin should be required to be 
signed by British Consular agents; that the British Consular 
service should be strengthened by the appointment of men 
qualified to safeguard and promote the interests of British 
trade; and that it is of the highest importance that various 
Governments of the Empire should take steps for the 
development of technical institutions and scientific research, 
and their adaptation to industrial and commercial ends. 
They further urge that the Union Customs tariff should be 
amended in order to provide for preferential trading between 
all parts of the Empire; reciprocal arrangements with 
foreign countries, excepting present enemy countries (against 
whose produce and manufactures a prohibitive tariff should 
be enforced), and a special tariff on a prohibitive scale 
against the products and manufactures of present enemy 
countries; differential charges against enemy shipping; the 
prohibition of the entry of enemy trading journals, cata- 
logues, and price lists; that no trading licences be issued 
to enemy subjects or to agents of enemy firms; that no 
foreign patents be allowed to be held in South Africa un- 
less they are worked or the articles so patented are made 
in the British Empire; and that Government departments, 
municipalities and other bodies administering public funds 
should be required to confine purchases to products and 
manufactures of British firms whenever articles required are 
obtainable within the Empire. 


Trading with the Enemy.—In the Cape Town House of 
Assembly, on April 26th, according to a Reuter dispatch in 
the ‘* Times,” the debate on the Enemy Trading Bill was 
resumed. Mr. Burton declared that the Government were 
determined to pass the measure during the present Session. 
General Botha described the measure as a deplorable neces- 
sity, but nevertheless a necessity, for the protection of the 
inhabitants of South Africa. e quoted a German Act of 
Parliament dealing with British interests in Germany, add- 
ing that if Germany at the end of the war refused to return 
the goods of British subjects, South Africa would be in a 
position to adopt a similar attitude towards German goods. 

In the ‘* London Gazette ’’ for May 9th there appear new 
schedules of persons or bodies with whom trading is prohi- 
bited in the following countries, and alterations in previous 
lists:—Denmark, Greece, Japan, Norway, Philippine 
Islands, Portugal, Sweden, Brazil, Netherlands East Indies. 
: number of well-known electrical names appear in the 
ists. 

Scarcity of Metals in Austria.—Reuter’s correspondent at 
Zurich reports that lead and tin are now required very badly 
for military purposes in Austria, and new decrees have been 
issued for their requisitioning. | Manufacturers and mer- 
chants are required to give up 80 per cent. of their stocks 
of lead and tin goods, including plumbing materials, baths 
and boilers. Type founders, printers and newspapers are 
also required to give up 20 per cent. of their type. If such 
reports as these regarding German and Austrian metal sup- 
plies be correct, it is not easy to reconcile them with reports 
of a coming big after-the-war dump of manufactured goods 
—and any rate, in the metal-using trades. ‘ 


Municipal Corporations and Enemy Contractsx—Hackney 
. is recommended by its General Purposes and Estab- 
lishment Committee to support the Manchester Corporation 
in adopting similar standing orders with regard to contracts 
with foreign manufacturers, viz.:—That in future no con- 
tract shall be entered into with any person of German or 
Austrian nationality, or with any firm or company whose 
subscribed capital (whether by way of shares or otherwise) 
is held or controlled to the extent of one-third or upwards 
by persons of German or Austrian nationality. 

Bacup- Town Council last week adopted new standing 
orders to the effect that no contract be entered into with 
any person of German or Austrian nationality, nor with any 
firm or company whose subscribed capital was held or con- 
trolled to the extent of one-third or upward by persons of 
German or Austrian nationality. 


An Australian Board of Trade.—In a discussion by the 
Melbourne Chamber of Commerce as to how to remove 
German trade influence, one member suggested the creation 
of an Australian Board of Trade.—‘‘ Times.”’ 


The Paris Conference.—The Parliamentary correspon- 
dent of the ‘‘ Daily Telegraph ”’ says that the Economic 


Conference of the Allied Powers in Paris has been fixed to 


commence on Monday, June 5th. © 


To be Wound Up.—The following further companies 
have been ordered to be wound up:— 

Coutinho, Caro & Co., 184, Fenchurch Street, E.C., metal 
merchants. Controller: N. W. Wild, 22-28, Broad Street 
Avenue, E.C, 

Wolf Safety Lamp Co., Boston Street, Sheffield, engi- 
neers and lamp manufacturers. Controller: T. G. Shuttle- 
worth, Sheffield. 

FE. M. Brinckman & Co., 99, Redcross Street, London, 
S.E., merchants (electric lamps, batteries and gas mantles). 
Controller: K. C. Fox, 45, London Wall, E.C. 

Enemy Firms in Hong-Kong.—The ‘‘ Board of Trade 
Sy ”»? for May 4th contains a list of enemy firms in 

ong-Kong under liquidation, to some of whom British 
firms, obviously under misapprehension, continue to send 
advertising literature, trade papers, &c. The following 
appear in the list:—Arnold Karberg & Co.; Bume & Reif; 
Carlowitz & Co.; Siemssen & Co., Garrels, Borner & Co. 

Artificial Limbs for Returned Soldiers.—Following the 
example adopted in Germany, an exhibition is about to be 
opened in Petrograd of artificial limbs specially designed to 
enable wounded soldiers to follow industrial employment 
when they return to civil life. ‘ 


LEGAL. 


Hanps v. J. Davis & Co. 


AN application was made to Mr. Justice Astbury, in the Chancery 
Division on May 5th, to enter judgment for the plaintiff in the 
action by Albert Hands against J. Davis & Co, (Southampton), 
Ltd., electrical engineers, of Bedford Place, Southampton, the 
defendants having entered no defence. The action asked for a 
declaration that the plaintiff was entitled to a charge on the 
company’s assets to secure the payment of debentures, 
His Lordship entered judgment as asked. 


CHARGE OF BRIBERY, 


At Leeds City Court, last week, Thomas William West (37) a War 
Office viewer, of London, was remanded for a week on a charge of 
attempting to obtain a bribe from Mr. A.S. Taylor, of Armley, 
works manager of the Cremer Lamp & Engineering Co. 

Mr. E. O. Simpson, for the War Office, said the defendant was a 


“viewer, or inspector, in the Ordnance Department at Woolwich, 


and it was alleged that whilst visiting the Cremer Cu.’s works at 
Leeds to inspect some lamps that were being made under contract, 
he offered to pass the lamps if he were given £5 half of which 
he would share with Mr. Taylor. There was another charge of 
falsifying accounts respecting the time spent in Leeds, which 
mizht be preferred against him. 

The defendant pleaded “Not guilty,” and said that after 
inspecting lamps Mr. Taylor took him to lunch, saying the 
“ euv'nor” would pay, and it was suggested to him that he should 
stay the week-end and inspect some more lamps. He stated that 
he had not enough money with him, and, he alleged, Mr. Taylor 
said : “I could do with making a bit,” and added that he would 
get £5 and they could go halves. 


InKLEY U.D.C. v. EVANS. 


BEFoRE the Otley Bench, on May 5th, Edgar W. C. Evans, 
electrician, Bradford, was summoned for fraudulently diverting 
electricity at Ilkley on February 10th. ; 

It was stated on behalf of the likley Council that the defendant 
was manager for Messrs, Christopher Pratt & Sons, Ltd., of Brad- 
ford, who electrically wired a number of premises at Ilkley. 
Amongst these was a shop, into which was put an electric motor. 
It was later found that two lights had been connected with the 
power meter, and thus the consumer was able to obtain electricity 
for lighting at the power rate. 

Mpg. Sipney H. B11, electrical engineer for the Ilkley Council, 
admitted in cross-examination that in Bradford and Leeds it was 
the custom to have two or more lights from the power meter, but 
this did not prevail at Ilkley. It was contended for the defence 
that the defendant had been accustomed at Bradford to connect 
one or two lights with the power meter. 

Without asking the defence to call witnesses, the Bench dis- 
missed the case; and ordered each side to pay their own costs,— 
Leeds Mercury, 


SHRIMPTON AND ANOTHER v, THE NORTHERN LIGHT, POWER, 
AND Coat Co,, LTD., AND OTHERS, 


THIS case came before the Court of Appeal on Friday, May 5th, 
upon the appeal of the plaintiffs from a jadgment of Mr. Justice 
Peterson. The matter was referred to in our issue of December 
24th, 1915, 

At the conclusion of the arguments, their Lordships dismissed 
the appeal, with costs. 


THE ACCURACY OF ELECTRIC METERS, 
At Morpeth County Court on 8th inst., the Northern Counties 
Electricity Supply Co. sued Andrew Foster, a local tradesman, for 
8&1 15s, 4d. for energy supplied, 
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Mr. P. CoRDER, who represented the plaintiffs, said it was a 
question of the accuracy of the meter. 

The DEFENDANT said he had refused to pay, because while he was 
using nine lights before the war, and had only used two since, the 
cost had been very much larger. He produced accounts in support 
of this statement. The meter had been changed three times, 

One of the company’s testers said the tendency of the meters 
was to go slowr in use, rather than faster. 

Mr. Bibliz, one of the company’s electrical engineers, said the 
last meter had been tested and found to be quite accurate, 

Judgment was entered for plaintiffs, with costs, 


ELEcTRIcC LAMP MANUFACTURING Co., LTD., v. W. DENTON, 
Lrp. 


In the King’s Bench Division on Tuesday, May 9th, this case was 
in the list to be mentioned before Mr. Justice Rowlatt. 

Mr. Whateley was for the plaintiffs and Mr. Morle for the 
defendants, 

It was stated that the defendants now submitted to an order for 
the payment of a sum of £32 4s, 6d., and High Court costs. 


ApAMS MANUFACTURING Co,, LTD,, BROADBENT, 


In the City of London Court, on May 5th and 8th, before his 
Honour Judge Rentoul, K.C., an action, which had been instituted 
in the High Court of Justice, was brought by the Adams Manu- 
facturing Co., Ltd., Bedford, against Mr. Frank Broadbent, elec- 
pam Oceana: London, to recover £71 for electrical switches 
supplied. 

Mr. C. P. Blackwell appeared for the plaintiffs, and Mr. Fortune 
for the defendant. 

Mr. BLACKWELL said that the claim was really reduced to £43 
by payment. It was brought in the name of the Adams Manu- 
facturing Co. by Mr. Hardy, who was appointed the receiver and 
manager for debenture-holders by an order of the Court on April 
11th, 1913. Various contracts had been sanctioned by the Court. 
The claim was for electrical switches sold by Mr. Hardy after his 
appointment. The company ceased to be able to carry on business 
on the appointment of Mr. Hardy. Defendant had admitted that 
except as to £20 the rest of the claim was admitted, but he said 
that the claim had been assigned by the plaintiffs to the Igranic 
Electrical Co., Ltd. In fact, it was intended to assign the debt 
due to the plaintiffs to the Igranic Co., but it was never done, 
Defendant had not paid the Igranic Co. or the plaintiffs. Defen- 
dant had said that he granted to the plaintiffs full and exclusive 
licence and authority to manufacture and sell electric switches 
under letters patent, or any improvement or modification thereof. 
Plaintiffs agreed to pay defendant a royalty of 5s. on the price of 
every switch so manufactured. The agreement did not in truth 
confer on the plaintiffs any right to sell or manufacture in respect 
of any improvement or modification. There were several patents 
concerned ; one had lapsed by effiuxion of time because the defen- 
dant had not paid the necessary fees, ‘ 

Mr. Fortune said that Mr, Hardy had gone, so far as the 
receiver was concerned, and the company were the real plaintiffs. 

Mr. J. Moruey, plaintiffs’ solicitor, raid that Hardy sold the 
business of the Adams Manufacturing Co. and the assets for 
£15,000 to the Igranic Co. 

Mr. Fortune said that the wrong plaintiff was suing. The 
Igranic Co. had been using the defendant’s patents for making 
electric switches on which defendant was entitled to royalties, 

Mr, BLACKWELL said that the patents were not valid, and 
plaintiffs had been making the switches without licences, as they 
did not consider they were necessary. 

When the hearing was resumed on Monday, the JupGE said that 
the receiver and manager appeared to have sold the plaintiffs’ 
business to Bacon, and Bacon sold to the Igranic Electric Co. 

Mr. BLACKWELL: He did not sell this debt—that is the point. 

Mr Fortune: They have given us notice of assignment of this 
debt to the Igranic Co., and the choice in action is in the Igranic 
Co. The sale was to take place on April 11th, 1913, The whole 
business passed to Bacon on that day. Hardy had no interest in 
the business ; he was going to be indemnified as regards any out- 
goings. The claim is for electricel goods sold after April 11th. 
Hardy had it in trust for Bacon. Hardy could only sue as Bacon’s 
agent, 

Mr. BLACKWELL: Yes; but although the debt might become 
vested in Bacon, and that was contemplated, I say that it never 
has become vested in Bacon, although he can direct ultimately 
what shall be done. 

JupGE RENTOUL was eure that neither side wanted to get a 
judgment that they could not hold when the other side went to 
the place which dealt only with points of law and had no 
conscience—the Divisional Court. 

Mr, Fortune: They have treated everything as assigned to the 
Igranic Co. until they come to this action. We claimed this money 
we are now counter-claiming. The Igranic Co. have taken a part 
of the debt, and we are not claiming that. 

JUDGE RENTOUL said he could only consider the legal docu- 
ments, No matter how many people had acted in the matter in 
another way, that could not affect him. If he could settle the 
case altogether—if there were no appeal—he might possibly look 


at what he thought roughly was the justice of the case, that did 
not enter into the matter at all. 

Mr. Fortune: No. I am entitled to say: ‘I have a counter- 
claim against your principal, because you were only trustee or 
agent, and you have no interest in the action you are bringing ; 
you are only a cloak for a principal.” Leaving out the question 


. 


whether the new patents are new patents or modifications, this 
action is by the receiver, I claim my minimum royalties on the 
1906 patent so long as he has been receiver and manager. . 

JUDGE RENTOUL: The first point is who is the right plaintiff 
and, as far as I can see, the plaintiff is the right man ; the right 
to sue was never in the Igranic Co, There must be judgment for 
the plaintiffs on the claim. Now about the counter-claim. 

Mk. ForTUNE said that must be regarded as another action in 
which the receiver was acting in the name of the Adams Co. The 
receiver had sold certain goods during the time of his receivership, 
and during that receivership there was a contract going on 
between the company and the defendant whereby the company 
were manufacturing under those licences, The receiver took no 
steps to terminate the licences ; they went on for the life of the 
patent, subject to the company giving three months’ notice. 

Mr. BLACKWELL did not agree, 

Mr, FoRTUNE said the Receiver did not do that, and he sent out 
a oS wherein he said he was going to carry on the company as 
usual, 

Mr, BLACKWELL added that the company went into liquidation 
on April 22nd, 1913. The company’s business came to an end, 
except for the purpose of realising the assets of the company for 
the debenture holders, There was no contract continuing. There 
was no grant of improvements or modifications to the company. 

Mr. ForTuNE : The company were manufacturing with a view 
to selling to the Igranic Co. : 

Mr. BLACKWELL : Not after the liquidation, 

Mr, ForTUNE: Oh, yes. 

Mr, BLACKWELL thought that if agreements which were made 
covered the new patents which were entered into, inasmuch as the 
company, during the time of the Receiver, did manufacture and sell 


- on plaintiff’s evidence under the new patents, the defendant might, 


be able to maintain a counter-claim against the plaintiffs. 

Mr. FoRTUNE said that Hardy could have repudiated the 
licence, but he sat on it, and therefore he had to pay the dead 
royalties, even if he never manufactured at all under it. He did 
not mind whether Hardy was acting forthe Adams Manufacturing 
Co., or for Bacon, or for the Igranic Co, Defendant was entitled 
to £50 a year for 15 months, or £62 103. from April 11th, 1913, to 
September, +1914. 

Mr. BLACKWELL replied that the receiver and manager was 
neither a successor nor the assignee of any contract with the 
company. He did notcome within the words of the contract at all. 

JUDGE RENTOUL: Could he repudiate it ? 

Mr. BLACKWELL: Yes, in the sense that he could say “I am 
not going to express my willingness to take over the contract ; ” 
but he is under no obligation to repudiate, because it is not a 
contract which is binding upon him. It is a breach of contract on 
the part of the company in not carrying out the agreement. They 
had failed by selling and manufacturing or by omitting to pay the 
dead royalty. Mr. Blackwell added that every one thought the 
Igranic Co. would take over the patents, but they did not do so. 

JUDGE RENTOUL gave judgment for the plaintiffs on the claim 
for £43 and costs, and for defendant on the counter-claim for £62 


and costs, 
BUSINESS NOTES. 


Catalogues and Lists. — British WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co., LTD., Trafford Park, Man- 
chester. — A number of new publications giving descriptive 
particulars and illustrations, and, in most cases, prices, of a variety 
of electrical manufactures, as follows :— 

No, A56/Al.—Type EA oil-immersed auto-starters for squirrel-cage motors. 

No. A56/B1.—Type MF rotor starters for A.c. slip-ring motors. 

No. A&6/C1.—Type D starters for p.c, motors. 

Nos. £858/2-1 and L358/2-3.—a.c. single-phase watt-hour meters, type N. 

No. £358/2-4.—Performance curves, and diagrams of connections, of type N 
single-phase watt-hour meters. 

No. 812/3,—Horn type switch fuses. 

No. 47/3.—Brake solenoids for single-phase connections. 

No. 47/4.—Brake solenoids for three-phase circuits. 

No. 822/24.—Knife switches for low and medium-pressure switches, type B. 

No, 7,703/1.—Westinghouse motor applications: Notes on the electrification 
of a modern flour mill. 

Messrs, SIMPLEX ConpuITs, LTD., Garrison Lane, Birmingham. 
—List No. 627, illustrating and giving prices of several designs of 
inspection lamps for shells and other articles such as cackr, 
carboys, &c., where interiors can only be inspected through small 
apertures. The largest design shown is for the inspection of the 
interior of hogsheads, and it is fitted with a spigot for removing 
stray corks. The smallest lamp shown is designed for the inspec- 
tion of 18-pounder shells or other small work. Some of the lamps 
are fitted with small switches in the handles; some are without 
switches, whilst one specially robust type for munitions work is 
fitted with a standard tumbler switch in a convenient position near 
the handle. All the fittings are sent out complete with lamps and 
flexible, with earth-wire connected. : 

Messrs. LTp., Timperley, Manchester. — 20-page 
illustrated catalogue of the Meldrum forced-draught furnace, with 
a host of extracts from tributes paid thereto by users in all 


departments of industry. 


For Sale.—The Postmaster-General has for disposal, and 
is open to receive offers for, a quantity of surplus stores. The 
Corporation of Accrington Electrical Engineering Department 
invites tenders for one 175-KW., 460-D.c., direct-coupled generating 
set, and three 56-Kw., 230-volt, D.c. Willans-Johnson & Phillips 
sets, Particulars are given in our advertisement pages to-day, 
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Temperature Measurement.—During the past month 
the CAMBRIDGE SCIENTIFIC INSTRUMENT Co. have received 
contracts for temperature measuring instruments for va) ious Hc me 
Government departments, also for the Victorian Government 
Railways, the Small Arms Factory—Lithgow, Australasia, and 
the Russian Government Supply Committee. 


Australian Imports.—We have received from the 
Australian Association of British Manufacturers and their Repre- 
sentatives at Melbourne a copy of their statistical statement of 
competitive imports into the Commonwealth of Australia for the 
12 months ended June 30th, 1915, The statement has been com- 
piled differently from those previously issued, as it is considered 
that it will be of more value to give the totals and values of goods 
imported into the Commonwealth under preferential and non- 
preferential tariff rates, than to show the percentages of imports 
into each separate State from the United Kingdom. Further, as 
imports from Germany have now disappeared, figures are shown 
for imports from British Dominions and Possessions and the United 
States of America, as well as the United Kingdom. 

The United Kingdom share of the Commonwealth imports of 
competitive manufactured merchandise (1914-15) was 64°9 per 
cent, We make the following extracts :— 


Imports FROM ALL COUNTRIES (1914-15). 


Cass. Total. Preference. Non-Pref, 
Metals—Manufactured .. £9,441,123 £9,422,708 £18,415 
Miscellaneous manufactured 2,886,698 2,886,593 15 
Bars, rods, blooms .. 933,594 933,59 
Pig and ingot .. 258,167 241,555 16,612 
India-rubber, and manufactures of .. 481,811 481,811 


Instruments, scientific, surgical, &c. 543,463 388,384 155,079 


enemy countries regaining trade which they have lost on account 
of the war, but as this is a matter so much bound up with questions 


of tariff, national treaties and future, discussicn of terms of peace,’ 


theyihave found it difficult to formulate any definite proposals. 
The following resolution was unanimously adopted and copies 
have been forwarded to the Prime Minister, the Attorney-General 
and the Minister of Trade and Customs, and also published in 
the Press :— 

That the Exeeutive Council of the Australian Association of British Manu- 
facturers and their representatives, bearing in mind the fact that countries 
at present at‘ war witn the British Empire are certain to make strenuous 
efforts to recapture trade which they have lost during the war, wish to 
impress on the Government of the Commonwealth of Australia the mecessity of 
taking such steps as will absclutely prevent the importation of German and 
Austrian goods after the declaration of peace. : 


The Association has strongly urged the necessity of the British 
Government and British financiers, stipulating in regard to all 
future loans granted to, or underwritten for, Colonial Governments, 
that all money loaned must be spent within the Empire, and not, 
as has so frequently been done in the past, paid away to foreign 
firms, 

The policy of the Associaticn in endeavouring to obtain pre- 
ferential treatment for goods of British manufacture has been 
persistently pushed on every possible occasion. The Cabinet of 
the New South Wales Government has decided that a 10 per 
cent. preference shall be extended to goods or material of local, 
British or Empire manufacture as against those of other countries. 
It was also decided that such margin of preference shall be 
inclusive of any preferential Customs duty that may obtain in the 
case of the particular material affected. All Government depart- 
ments and corporate bodies operating under the xgis of the 
Government have been asked to.give effect to this policy forthwith, 


ANALYSIS OF ImPoRTS, 1914-15. 


Crass. Total. 
£ % £ % £ 
.. 6,789,184 71°9 6,787503 1,681 
1,988,409 52°2 1,988,419 522 — 
1,691.957 §86 1.691,957 586 — 
728.672 78°0 728.672 780 — 


Metals—Manufactured .. 
Miscellaneous manufactured 
Bars, rods, blooms 
India-rubber—and Manufactures of .. 
Instr ts—Scientifio, surgical, Kc. 


214,929 446 214,929 446 — 


Unitep Kixcpom.--———, British Dominions & Possessions, 
Preference. Non-Pref. Total. Preference. Non-Pref. Total. 


8°8 306,224 306,224 4:2 
— 122,279 82 122,279 32 - 
— 241.147 8:8 241,147 83 
162.156 628 152,357 63°0 9,819 59°1 59,013 228 68,150 24°0 863 5:1 25,839 10° 
76 
3 


957,051 472 182,994 47°1 74,057 477 8,610 ~ 


UNITED STATES. 
Preference. Non-Pref. 
£ % £ % 


1 446.744 879 1,446,744 3879 


715,639 24°7 715,624 24°7 15 — 
21,074 87 4,756 


— 86.703 76 86,703 _ 
6 8,021 °7 6589 


A copy of the annual report of the Association for 1915 is also 
before us, It shows that the number of members has increased by 
35 to 270, of whom 134 are British manufacturers and 136 repre- 
sentatives of British manufacturers. The principal subject 
referred to is that of the Federal Income-Tax, a new tax to be 
imposed in addition to those previously in existence. 

“The Federal Act imposes a tax on persons selling goods in 

. Australia on account of persons not resident in Australia, or on 
account of companies not registered in Australia, and lays down 
that the principal shall be deemed to have derived from such 
sales a taxable income of 5 per cent, upon the price at which the 
goods were sold. The person selling the goods is made personally 
liable for the payment of the tax if he disposes of or parts with 
any fund or money out of which the tax could legally be paid. An 
amending Bill was later introduced which provided that goods 
shall be deemed to be sold in Australia on account of a person not 
resident in Australia or of a company not registered in Australia if 
any person in Australia receives a commission in respect of the 
sale of the goods or is paid a salary for obtaining orders for, or for 
influencing the sale of, the goods. During the passage of this 
amending Bill through the House, your Executive Council waited 
on the Secretary to the Prime Minister as a deputation, and pro- 
tested against the unfairness of these provisions, pointing out that 
the British manufacturer who is sufficiently progressive to have 
an agent or representative in Australia who employs labour, pays 
taxes and generally contributes to the welfare of the country, 
would have to pay this tax on all business done by or influenced 
through his agent or representative, while the British manufac- 
turer who is content to merely sell to some London merchant or to 
people in Australia by means of distributing catalogues through 
the post, would entirely escape taxation, and would thereby obtain 
a trade advantage over his more progressive competitor. Further, 
the fact that British Manufacturers require every assistance at the 
present time was accentuated, and that they already have to pay 
very heavy British Income-Tax on the profit on all goods manu- 
factured at their works, whether sold at home or exported over- 
seas... . The Prime Minister insisted that as the whole purpose of 
the Act is to obtain revenue, he could not agree to sacrifice that 
which would be levied under the provisions to which exception was 
taken, but after a lengthy debate he finally agreed to an amend- 
ment which exempts the agent from personal liability in respect 
of business done before June 30th, 1915, and also confines such 
personal liability to tax in respect of goods sold by the agent. 
The Prime Minister further undertook that the subject would be 
brought up by the Government for further consideration before 
the provisions as to the personal liability of agents come into 
operation, so that the matter will be discussed again by the 
House when the rates for next year are fixed probably about 
April or May, 1916.” 

The Executive Council of the Association have again placed 
their views before the Federal Government in writing, and have 
lodged an application for a date to be appointed for a deputation 
of members of the Association to wait on the Treasurer. 

The Executive Council have on several occasions had before 
them suggestions that some steps should be taken to prevent 


Shepherd, 


Electrical Trade in the Caucasus.—H.M. Consul at 
Batoum says that the electrical trade is a branch of British indus- 
try that might very profitably be developed in the Caucasus. 
Until the outbreak of war, and for some time after, the electrical 
engineering appliances and materials required locally came prin- 
cipally from Germany. If the intention to capture German trade 
under this head is to be realised, British manufacturers should 
take advantage of the present opportunity to prepare for the com- 
petition that will exist after the war. The needs of the Caucasus 
in all manner of electrical appliances from the smallest to the 
largest are indeed very great, and when normal conditions are 
resumed there is no reason whatsoever why British sources of 
supply should not be preferred to those of Germany. The quality 
of the articles produced in the United Kingdom is admitted in the 
Caucasus to be superior to that of German-made goods, but the 
question of price will have to be studied closely together with that 
of the terms of payment. In March this year most supplies were 
almost exhausted. The Consul cays that if we are to successfully 
compete with German firms our manufacturers should enter the 
field now, if. only for the purpose of making preliminary arrange- 
ments. Our travellers should speak Russian, and carry Russian 


price lists, with prices worked out'in roubles at the current rate of 


exchange. Manufacturers of other countries are very alert just 
now in the Ruseian markets, 


Trade with Serbia.—Dr. Svotosar Groich, speaking 
on Anglo-Serbian economic and political relations, at the London 
Chamber of Commerce, said that by freeing herself from the con- 
trol of the Central Powers, Serbia would have to solve a very 
important and difficult economic problem, and she hoped and ex- 
pected that England would give her adequate assistance in this 
work. British commercial influence in Serbia had hitherto been 
far too inadequate. The radical changes of conditions after the 
war, and the acquisition of direct commercial communication by 
sea, would enable England to occupy the predominant position 
hitherto held by the Central Powers in Serbia. To encourage 
Anglo-Serbian trade, it was necessary to organise a few Anglc- 
Serbian commercial and industrial syndicates of well-known and 
experienced business men of both nations,—TZimes. : 


Dissolutions and 
TRIC Co., electrical engineers and contractors, 55, Berners Street, 
London, W.—Meesrs, C. J. Heffer & F. E. Bayley, have dissolved 
partnership. Debts will be attended to by the Berners Electric Co, 

CrepEs Exectric TRACTION, LTp., London.—First meetings of 
creditors and contributories, May 19th, at Carey Street, W.C. - 

M. & G. TRUCK AND ENGINEERING Co., LTD.—This- Company 
is winding up voluntarily with Mr. ©. Cooper, 30, Moorgate 
Street, EC., as liquidator. A meeting of creditors is called for 
May 17th, at 14, Old Jewry Chambers, E.C. 

ARDWICK ELECTRIC REGULATOR Co., Ltp.—A meeting is 
called for June 9th, at 67, Princess Street, Manchester, to- hear an 
account of the winding up from the liquidator, Mr. J.- W. 


1,717,099 18°1 1,710,204 18°1 6,895 87°4 


1 

1 
( 

6 118669 246 — — 

6 156,739 40°3 64,074 41°83 

. 


Vol. 78, No. 2,007, May 12, 1916,] 


THE ELECTRICAL REVIEW. 


5387 


Bankruptcy Proceedings.—W. C. Win, electrical 
engineer, Halifax.—Trustee (Mr. W. Durrance), released May 5th. 


Trade Announcement.— Owing to increasing search- 
light work and lamp-lowering gear business the LONDON ELECTRIC 
Firm, of Croydon, require additional space, and they are building 
a new works at Brighton Road, Croydon. 


’ Electrical Imports to the Argentine Republic.— 
According to a recent official return, the imports of electrical goods 
into the Argentine Republic, during last year, only attained a value 
of £751,009, as contra sted with £1,405,000 in 1914. 


Book Notices.—The Exporter’s Handbook and Glossary. 
By F. M. Dadeney. London : SirIsaac Pitman & Sons, 5s, net.— 
The author had begun his work before the outbreak of war, and he 
has adhered to his original plan of preparing a permanent hand- 
book to the export trade, resisting the temptation to point the 
commercial lessons of the war, about which so many other authori- 
ties are writing and speaking to-day. The book is intended to give an 
exposition of the principles and methods of export business which 
will assist British manufacturers and merchants who determine to 
secure @ larger share of the world’s.trade. It consists of some 40 
chapters, a glossary of abbreviations and terms used in export 
trade, and inset there are many useful specimen shipping docu- 
ments, such as advice notes, bills of exchange, bills of lading, 
Consular invoices for different countries, Customs specifications, 
certificates of origin, a marine insurance policy, and so forth. I¢ is 
an instructive and_educative work throughout, and should be 
valuable to exportin, firms and their employés, especially at a time 
when it is recognised that there is room for improvement in the 
‘commercial training of the younger generation who will have to 
play a large part in the maintenance and extension of our Colonial 
and foreign trade after the war. Among the matters dealt with in 
the course of its 40 chapters are:—The advantages and general 
principles of export trade; the indent; types of overseas 
importers; the native importer; the merchant shipper; the 
export agent ; manufacturers’ oversea representatives ; travelling 
representatives ; export advertising ; a summary of methods to be 
followed in order to secure export trade. The author proceeds in 
the second part to discuss and describe such matters as financial 
machinery, bills of exchange, credits and terms of payment, and 
in Section 3 he tells how to quote to oversea buyers, how to pre- 
pare export catalogues, emphasises the wisdom of giving metric 
equivalents in all quotations, classifies the weights and measures 
systems of different countries, and handles such points assampling, 
packing, marking, and methods of shipment. In the fourth 
section the subjects covered include freight, bills of lading, 
demurrage, marine insurance, Consular invoices and certificates of 
origin, Customs requirements, consignors’ and consignees’ liability, 
&c. Inseveral places the author refers totheimportant part which 
must be played in certain markets by the technical representative 
who is able to supplement the efforts of the commercial or sales 
representative, especially in connection with mining and electrical 
machinery and other engineering classes of exports, He appre- 
ciates the importance of adequately compensating the right man, 
a direction in which British manufacturers have, unfortunately, 
played too often into the hands of the Germans in past days. One 
of the most interesting chapters in the book, so far as we are con- 
cerned, is that in which emphasis is laid upon the great part which 
must be contributed by reputable export trade journals, The author 
says that the solid basis of any general export advertising campaign 
must be the specialised export trade journal—systematically 
reaching oversea buyers who can be got at in no other way. He 
remarks that there are comparatively few, even of these, which 
can honestly claim effectually to fulfil their purpose, but those 
which really do offer sound value for the advertiser’s money, are 
undoubtedly among the most potent levers available for creating 
and extending export connections, He proceeds to remark that 
figures of circulation are not to be regarded as the gauge of value 
in regard to the more respectable export publications. These 
of ien refuse to divulge such figures, knowing that the true test is 
quality rather than quantity, “which latter any mushroom print 
can guarantee, and even provide, without the advertiser being one 
jot the better for it.” “The only circulation worth considering is 
that which covers the bond fide wholesale importers in a given 

market or markets.” Elsewhere, in discussing the want of co- 
operation between commerce and finance in pursuit of export 
business, he advocates an adaptation of our present system to the 
needs of the times. Ther2 isa chapter on “‘ How the Government 
Helps Manufacturers in which the part played by the Board of 
Trade in placing.exyort trade information at traders’ disposal is 
more fairly dealt with tnan issometimesthecase. From the foregoing 

_ summary of the contents it will be observed how complete a wo k 
on the subject Mr. Dudeney has set himself to produce. He has 
brought together a vast amount of most useful information in a 
very well-arranged form, and the book deserves, and, no doubt, 
will have, a ready sale among the commercial community. 

“ Proceedings of the Physical Society.” Vol. XXVIII, Part 3, 
April 15th, 1916. London: Hectrician Printing and Publiching 
Co., Ltd. Price 4s, net. 

Telegraph and Telephone Journal, Vol, Il, No. 20, May, 1916, 
London ; G P.O. North, the Editing Committee, Price 3d. 


“ Proceedings of the American Institute of Electrical Engineers,” 
Vol. XXXV, No. 4. April, 1916. 


Price $1. 
“Ssience Abstracts.” A.andB. Vol. XIX, Part 4. Ap il 25th, 


1916. London: E & F.N. Spon, Ltd. Price 1s. 6d. each net. 
‘Mechanical Engineers’ Pocket Book.” 
Chapman & Hall. Price 21s, net, 


New York; The Institute, 


By W. Kent. London: 


“ Anglo-Ruasian Trade: Exposure of the Russian Chamber of 
Commerce in London.” London: Daily Chronicle Office. Price 6d. 

The French Exporter is a new monthly journal for the ‘ defence 
and the expansion of French interests.” [t will appear separately. 
in the English and French languages, A number of interesting 
illustrated articles on such matters as the Lyons Fair, the 
Economic Conference, French automobile and carriage trade, &c., 
appear in the April number, a copy of which is before us, Price 
1 fr. per copy ; published at 24, Boulevard des Italiens, Paris. 


International Company Law.—<According to the 
Manchester Guardian, Sir John S. Randles, M.P., chairman of the 
Commercial Committee of the House of Commons, moved at the 
Congress, in Paris, of the Commercial Committees of the Allies’ 
Parliaments: “That a reform of company law amongst the Allied 
nations is very desirable, with a view to enable business men of the 
Allied countries to buy and sell more freely.” Money, said Sir 
John, lacked nationality ; it went where it could find a congenial 
and profitable field. While money, however, was cosmopolitan, 
national boundaries remained, and a company was often under two 
jurisdictions, with an inevitable conflict of laws. The moment was 
ripe for the enunciation of an agreement upon leading principles 
of joint-stock company law such as could be accepted by virtually 
all European nations, and would be of incalculable convenience to 
all who were engaged in company enterprise, in addition to afford- 
ing an inestimable stimulus to the investment of further active 
funds in this form of enterprise. 


LIGHTING AND POWER NOTES. 


Accrington.— Workinc.—There was a loss of 
£3,410 on the working of the Council’s electricity undertaking 
during the past year, as against £3,670 in the previous year. The 
income was £35,247, and the expenditure £38,657, 

The Tramways and Electricity Committee has decided to enter 
into a five years’ agreement for an additional supply of current to 
the Calico Printers’ Association. 


Australia.—Hypro-ELectric ScHEMES.—A series of 
proposals for the generation of electric power by the uti lisation of 
waterfalls in various parts of New South Wales is to be submitted 
by the Government to the Public Works Committee. The principal 
proposal is in connection with the overflow from the Burrinjuck 
dam, and would cost about £100,000 ; it would provide power and 
light in many towns and districts. ; 

The Upper Clarence River would provide a hydro-electric scheme 
at a cost of £25,000. 

The schemes have been tentatively recommended by engineers as 
the result of inquiries set on foot by the Government about 
18 months ago. 

The Sydney City Council, on May 1st, commenced the supply of 
electricity to Lane Cove (North Sydney) Municipal Council. 

Additional plant is being installed in the rolling mill of the 
steel works of the Broken Hill Proprietary Co., Ltd., at Newcastle, 
N.S.W., and, in order to supply the necessary power, a further 
1,000-Kw. set is being added to the electrical generating plant. 


Belfast.—Yrar’s Workinc.— For the year ended 
March 31st the net profit on the Corporation electricity under- 
taking—according to the Morthern Whig—was £17,000, this being a 
record. The highest previous surplus was £13,175. The total 
receipts were, roughly, £115,000, and the expenditure amounted to 
£68,579. The output sold for lighting and power, exclusive of 
tramways supply, was 9,149,000 units, as against 8,193,000 units 
in the previous year; the tramways supply was 3} per cent. less 
than in 1914-15. The excellent result is attributed to the growing 
power supply, coupled with the recent increase in price. 


Blackpool, — Annuat Estimates. — The electricity 
department's estimated income for the present year is £46,200, and 
the expenditure £26,925. Gross profit is estimated at £19,275, 
but capital charges will absorb £17,275, leaving an estimated 
surplus of £2,000, as compared with a surplus for the year just 
closed of £2,478. The estimated receipts are up by nearly £2,000. 
During the last three years there have been 1,028 new consumers. 


Bootle.—Pricz Increase.—As from June 30th next, 
12} per cent. is to be added to the charges for electricity for 
lighting, power, and other purposes, except in cases where special 
agreements limiting the charges for electricity exist. 


Bo'ness.— Loan Sanction.—The T.C. has been notified 
by the Secretary for Scotland that he is prepared to sanction the 
borrowing of an additional sum of £12,000 for the extension of 
the electricity undertaking, subject to the condition that one- 
twentieth of any sums borrowed under the sdnction is paid off, or 
set aside, to a sinking fund annually. The Council has approved 
of the terms of the letter, and has agreed to ask the National 
Electrical Construction Oo. to submit the particulars of the modified 
‘scheme, with estimates, for the acceptance of the Council. 


Bury.—Yx4r’s Workine.—The profit for the past year 


on the Corporation electricity undertaking was £2,003, £1,000 of 
which is to go to the relief of the rates, and the balance to the 


reserve fund, 
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Carnarvon.—Loan Sanction.—The T.C. has received 
the sanction of the L.G.B. to the borrowing of £2,680 for addi- 
tional plant at the electricity worke. 


Chile.—A decree has been issued granting permission 
to Don Horacio Urrutia Gundian to install electric light and power 
systems in the towns of Illapel, Salamanca, and Vicuna.— Board 
of Trade Journal. 


Continental,—SwiTzERLAND. — An influential Swiss 
electrical concern is the Columbus Electrical Society, formed some 
years ago at Glarus, It is associated with the Brown-Boveri group 
and possesses 75 per cent. of the capital of the Italo- 
Argentine Electrical Co., of Buenos Aires; which enjoys a con- 
cession similar to that of the Deutsche Ubersee Elektricitats 
Gesellschaft, and has secured a number of private, municipal and 
State contracts. The Italo-Argentine Co. holds the mejority of 
the shares in the electrical companies in the Argentine cities of 
Dolores, Courientes, and Pergamino. 


Cumberland.—The C.C. has granted the Cumberland 
Waste Heat Owners’ Co, permission to cross the Whitehaven, Egre- 
mont, and Cleaton Moor, and Egremont Main roads with electric 
cables, provided they are placed underground. Objection was 
taken to overhead lines on the ground of danger. to the public in 
rough weather. 


Dartford,—IncrEASED ASSESSMENT.—The Assessment 
Committee has increased the assessment of the electricity under- 
taking from £450, rateable value, to £1,700, and the refuse 
— from £166 to £300. Notice of objection has been 
odged. 


Greenock.—P.Lant INAUGURATION.—Last week, a new 
5,000-Kw. Westinghouse-Rateau turbine set was started up at the 
Dellingburn power station, this being a duplicate of the one 
installed two years ago. The alternator is of the totally enclosed 
self-ventilated type with compensating windings, In the course of 
some remarks at the inauguration ceremony the convener men- 
tioned that the output of the works in 1913-14 was 11,000,000 
units, while it was expected that the present financial year would 
show an output of considerably over 20,000,000 units, 


Horwich.—The U.D.C. has consented to the Bolton 
T.C. supplying energy to a consumer in the urban area, on condi- 
tion that other applicants will be supplied. 


Hove.—Wark Bonvuses.—As a result of a petition from 
the employés of the Corporation electricity department, it has 
been decided to grant various members of the staff an extra war 
bonus of 3s,, in addition to the present bonus of 28, per week.— 
Sussex Daily News. 


Burelia Col- 
liery of Messrs. Bird & Co, is the only entirely electrical colliery in 
India. Two groups of two shafts have been sunk, the power being 
supplied from a station at the Chichuria pits equipped with two 
300-H.P. Belliss-Siemens generating sets. Four similar electric 
winding engines are installed, each driven by a 25-H.P., 500-R.P.M. 
motor, and having a capacity of 200 tonsin eight hours, using 
single 15 cwt. tub cages. One pump is installed at each dip shaft 
with a capacity of 6,000 gallons an hour against a head of 320 ft. 
Four additional three-throw dip pumps on trolleys are also in 
use. Two Turbon fans are to be installed, one at Chichuria and 
one at Dahooka. 

' A ropeway in two sections is provided, to connect the two col- 
lieries with the screens, and this is driven by a 60-H.P. motor, 


Llanfyllin——Mr. R. A. Jones, who has completed an 
E.L. installation for the town, has offered to undertake the public 
lighting at £2 per lamp per annum. This, compared with the 
present cost of gas lighting, will ensure an annual saving of £30, 
The T.C, has decided to consider the matter at a special meeting. 


Electricity Committee 
recommends the Council to conclude an agreement with the 
Osram-Robertson Lamp Works, Ltd., for a supply of electricity to 
Brook Green Works for a period of four years from April Ist, 1916, 
and afterwards, subject to determination by six months’ notice, 
at ‘8d. per unit, The minimum guaranteed payment to be £5,000 
per annum, representing 1,500,000 units, 

FULHAM.—Owing to the difficulty of obtaining adequate sup- 
plies of water from the river for condensing purposes in connection 
with the Council’s electricity undertaking, owing to low tides and 
other causes, the Electricity Committee recommends that the cir- 
culating water pipes be extended further into the river, at an 


estimated cost of £1,500. The work can only be carried out during . 


the summer. 

BATTERSEA.—Owing to the increase in the demand for 
electricity in the Nine Elms and Church Road districts, 
the Electricity Committee recommends the adoption of the scheme 
of the electrical engineer providing for a sub-station at Nine Elms, 
with a rotary converter, which, with mains, will cost £3,723 ; also 
for additional transformer and switchgear in the New Road 
sub-station, at a cost of £875, and an additional feeder cable at a 
cost of £780. 

On Wednesday, last week, an inquiry, lasting six hours, 
was held into the application of the Charing Cross Elec- 
tricity Co. to be allowed to increase its statutory charges 
during the war. The City Corporation, the L.C.C., the Port of 
London Authority, and about 30 private consumers appeared to 
oppose the application.— City Press, 


- £16,438 in the previous year. 


BETHNAL GREEN.—The B.C. has given notice to the Stepney 
B.C. of the commencement shortly of the supply of electricity in 
Bethnal Green, 


Middlesbrough.—Bvuix Suppity.—The Cleveland and 
Durham County Electric Power Co. has approached the Corporation 
with a view to advancing the price of energy temporarily by 
15 per cent., as from January Ist, 1916, until six months after the 
termination of the war. The matter has been left with a Sub- 
Committee pending a proposed meeting of the principal consumers 
of the Power Co. 

Middleton.—Pricze IncrEase.—The charge for elec- 
tricity for lighting has been increased by $d. per unit, and for 
power purposes by 123 per cent. . 

INcREASE.—Owing to 
the high price of fuel, the T.C. has increased the tariff for general 
electrical lighting by 5 per cent. ; for power, by 16%4. per cent ; 
cinemas, increase of 16 per cent. on lighting, and of 20 per cent. 
on power; North Staffs. Railway Co., increase of 20 per cent. on 
power; Messrs, Hammond’s mills, increase of 10 per cent, on 
power. 


Rochdale.—Prorosep Loan.—The Gas and Electricity 
Committee has recommended that application be made to the 
L.G.B. for sanction to borrow £60,900 for extensions to buildings 
and plant at the electricity works. The T.C. has decided to call a 
special meeting to discuss the matter, 


Salford.—Butx Suppty.—The Council last week 
adopted a recommendation of the Electricity Committee varying a 
resolution of February last relative to the supply of electricity in 
bulk, by agreeing not to require the Lancashire Electric Power Co, 
to supply a demand of over 2,000 Kw. unless the company has the 
n plant available, and ‘subject to reasonable notice being 
given by the Corporation. 


South Africa.—The Boksburg T.C. has had under con- 
sideration an offer from the Victoria Falls Power Co. to supply 
the town with electricity under a15 years’ contract. Apparently 
the town has spent £13,000 on electric plant and buildings, and, if 
the offer is accepted, it will be necessary to dispose of the plant at 
an estimated loss of £4,300; it will also be necessary to spend 
£500 in connection with the proposed supply ; assuming that the 
proposed supply costs an average of 1°25d. per unit, the addition of 
financial charges on the amounts above mentioned would bring 
the cost to 1°43d. per unit. 


South Lancashire.—A correspondent informs us that 
the completion of the equipment of the Hulton Colliery Co.’s new 
pits at Huyton is being hindered by the difficulty in obtaining 
delivery of the equipment for the electric winders which are to be 
installed. 


Torquay.—The Corporation Electric Light Committee 
has deferred consideration of the proposed increase in the price of | 
current to the Tramway Co. until the expiration of the company’s 
year of account in August next. 


Walkden.—A new generating station has been com- 
pleted at Lord Ellesmere’s Mosley Common Collieries, in which 
exhaust steam turbine and air-compressing plant is installed ; 
generating stations have also been erected at the Bridgewater and 
Ashton Field collieries. 


Warrington.—Loan Sanction.—The L.G.B. has sanc- 
tioned the borrowing of £9,536 for extra boilers at the electricity 
works, and has authorised the work to be put in hand. 


Wigan, — Proposep Extensions. — The T.C. . has 
adopted a scheme of electrical extensions based on the recommen- 
dation of Mr. H. Dickinson, city electrical engineer of Liverpool. 
Application is to be made to the L.G.B. for sanction to the bor- 
rowing of £53,920 in connection with the proposal, which 
involves the installation df new boilers, turbine plant, &c. 


Wolverhampton.—Loan Sanctions. — The LG.B. 
has sanctioned the borrowing by the Corporation of £4 000 for 
the laying of mains and £2,000 for sub-station equipment in con- 
nection with the electricity undertaking. The Electricity Com- 
mittee has entered into an agreement to supply the works of 
Arcorundum Abrasives, Ltd. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The last year’s accounts of the Corpora- 
tion tramways show total receipts amounting to £29,393, compared 
with £27,850, and working expenses amounting to £19,498, against 
The passengers carried totalled 
4,841,334; the traffic revenue per car-mile was 12'86d., and the 
working expenses 867d. 


Bacup.—Representatives of the Bacup Tramways Com- 


mittee and the Rawtenstall Corporation are to meet to discuss 
questions relating to tramway stages and fares, upon the 


. suggestion of the Rawtenstall Corporation. 


The Corporation has approved draft tramway rules and regula- 
tions, as amended by the L.G B 
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Belfast.—Year’s Workinc.—At the quarterly meet- 
ing of the Corporation the annual statement of the tramway 
accounts, the details of which were given in these notes last week, 
was approved of after much criticism. Councillor Duff said that 
he did not think that a surplus of £5,000, was enough when other 
systems gave from £50,000 to £70,000. . 


Rirkenhead,— Femate Lazsour. — Sone criticism 
having been made recently regarding the work of the women car 
conductors, Mr. Halsall (chairman of the Tramways Committee), 
made a statement at a meeting of the T.C.,on May 3rd, to the 
effect that the women were doing their duty very satisfactorily. 
Inspectors had been specially employed checking the women con- 
ductors’ pay-sheets on the routes during the houra of the heaviest 
traffic, and it was found that very few fares had b2en missed on 
the cars. The management were satisfied with the work of the 
conductors, 

Blackpool.—The Easter traffic returns on the Cor- 
poration tramways were remarkable, They were only £100 short 
of an absolute record, being £3,380, as compared with £3,480 in 
1914, which was £800 better than any preceding year in the history 
of the department. 

A statement has been prepared showing estimated receipts on 
the tramways for next year of £76,000, and expenditure amount- 
ing to £46,200, leaving a gross profit of £29,800. Capital 
charges will absorb £19,800, leaving an estimated surplus of 
£10,000. For the year just closed the estimated surplus was only 
£2,500, but the actual surplus was £16,500. 


Bolton,—E T.C. has agreed 
to a recommendation of the Electricity Committee that an electric 
charging station for battery vehicles be installed at Spa Road 
works ; also that the attention of the various Committees of the 
Corporation using vehicles be drawn to the enormous advantages 
to be gained by substituting electric vehicles for other types, and 
that a deputation from the Electricity Committee confr with 
those Committees on the subject. 


Bradford.—Etecrric VEHICLES.—The Electricity Com- 
mittee proposes to purchase an electric battery vehicle for convey- 
ing coal from the railway yards to the electricity works, and ashes 
from the works to available tips. The authorities will be able to 
compare the advantages of this vehicle with the railless trolley 
10-ton conveyance which the tramway department has put 
on the streets to help local industries to overcome transit difficultie-. 

The Sheffield Independent states that the new vehicle on the 
railless trolley system, which is to inaugurate a service of goods 
haulage on the tramways made its appearance on Monday 
last ; it took a 2-ton load to Wibsey, running at the speed of an 
ordinary tramcar when in touch with the overhead wires, and at 
the same time accumulating power for use when leaving the tram- 
way routes. It will be regurlaly used for the purpose of conveying 
wool from railway depéts to the various warehouses in the city, 
and will greatly ease the strain caused by the shortage of ordinary 
cartage facilities, ; 


Dublin.—Gangs of men are making good the damage 
caused by the rebel outbreak of Easter week. The damage done 
to the tramway system appears to have been exaggerated, as by 
the end of last week the power station and the distributing 
stations were virtually working as usual, Some damage was done 
to the rolling stock, as some of the cars were seized by the rebels 
to form parts of street barricader. The electric lighting, &c., in 
Sackville Street is, of course, badly damaged owing to the havoc 
wrought by the rebels, fires, and the artillery bombardment. 

The Dublin and Lucan Electric Railway, notwithstanding. the 
danger prevalent in the neighbourhood of Conyngham Road, was 
able to maintain a complete service of cars. The manager reports 
that during one period, hundreds of bullets passed over the com- 
pany’s buildings, though no material damage was done. 


Gateshead-on-Tyne.—The question of paving in con- 
nection with the tramway doubling on the Bensham route is being 
discussediby the T.C. and the Tramway Co., the latter disagreeing 
with the Council’s requirement that it shall pave margins at the 
road side, 

Glasgow.—The receipts from the Corporation tramways 
last week totalled £23,152, which is the highest amount yet 
received during a normal week. 

The Sub-Committes on Tramways Finance has agreed to recom- 
mend that the depreciation for the current year be at the same 
rates as for the preceding 12 months. 

The Tramways Committee has decided to recommend that the 
works and properties of the department be insured against air- 
craft risks. 

Halifax.—The Tramways and Electricity Committee has 
been authorised by the Council to carry out extensions at the 
Skircoat depét, at an estimated cost of £2,700. 

Nottingham.—The Corporation tramways, gas, and 
electricity undertakings have contributed £60,350 this year to the 
relief of rates, as compared with £71,000 last year. 

Salford.—YeEAR’s WorRKING.—At a meeting of the T.C. 
last week, Ald. Linsley. chairman of the Tramways Committee, 
said the Committee had a net balance of £18,000 on the year's 
working of the tramways, and it was proposed to borrow £4,000 
from the reserve fund in order to contribute £22,000 to the relief 
of the rates. 

Stretford.—The U.D.C. is applying to the B. of T. for 


an! extension of time for the completion of the construction of 


lines authorised by the Stretford Light Railways Order, 1906, and 
the West Manchester (New Lines, &c.), Order, 1906. 

Sheffield.—The Corporation tramway receipts during 
the Easter holidays totalled £11,439, an increase of nearly £3,000 
as compared with the previous year. : 

U.S.4.— The Brooklyn Rapid Transit System h 
recently introduced an articulated car made up of two single-truck 
cars and a low flsor vestibule for its street lines, This type of 
car is really of an experimental character, and data as to its work- 
ing will be collected over a number of lines. The complete car 
is 62 ft, 10 in. overall, comprising the centre vestibule 13 ft. long, 
two car bodies each 20 ft, long, and two end platforms each 
4 ft. 10 in. long. The car is fitted with a motor-driven coin 
register in the centre entrance vestibule, and the latter is provided 
with paeumatically-operated doors. 

CHICAGO-MILWAUKEE ELECTRIFICATION.—The Chicago, Mil- 
waukee and St. Paul Railway was expecting to inaugurate elec- 
trical operation on the second section of its electrified die- 
trict about April 15th. The road has been operated electrically 
since last December between Three Forks and Deer Lodge, Mont., 
a distance of 115 miles, and the new electrified section comprises 
that part of the road between Harlowtown, Mont., and Three 
Forks, a distance of about 113 miles, This will make a continuous 
piece of electrified railroad for both heavy freight and passenger 
service for a total distance of some 228 miles, 

The new electrical equipment having been in service through- 
out the winter months, Mr. C. A. Goodnow, assistant to the 
President, has authorised the statement that the results of the 
electrification have in every way exceeded their expectations. At 
times when the severe cold weather was eeriously impeding opera- 
tion by steam the electric locomotives were moving without any 
trouble. The new equipment has given satisfaction not only with 
respect to tonnage handled and the mileage made, but also with 
respect to regularity of operation and freedom from failures, One 
electric locomotive is taking the place of four steam engines and 
promises eventually, at full efficiency, to supplant even a larger 
proportion of steam locomotive power. Moreover, the electric 
locomotive handles its full tonnage at 15 to 16 miles per hour as 
against 8 or 9 miles per hour by steam. The mileage of the heavy 
trains drawn by electric locomotives is 200 in 2¢ hours, which 
compares with 114 miles by steam locomotiver. On the 115 miles 
now operated electrically, 24 steam locomotives, Mallet and other 
heavy types, have been released already by the nine electric loco- 
motives which are now in service, and the trains are moved more 
quickly and cheaply. The maximunz loads will be 3,000 tons over the 
mountains, 3,450 tons between Deer Lodge and the mountains, and 
4,500 tons between Bitter Root mountains and Deer Lodge. These 
trains will be handled with one engine except for short stretches 
where a helper will be used, A rough estimate is made at present 
that repair costs on the electric locomotives will amount to 
about one-half the expense of the steam locomotive. The regene- 
rating braking feature is working as satisfactorily as are other 
features of the equipment. It is possible to dispense with the air 
brake entirely in ordinary operating, thus avoiding heating and 
possibly broken wheels, and the excessive wear of brake shoes, 
with a stopping of the freight trains every 10 or 12 miles to cool 
wheels,—Ltailway Review. 

Wigan.—Y«car’s Workinc.—There was a profit on the 
past year’s working of the Corporation tramways of £663. 


TELEGRAPH and TELEPHONE NOTES. 


Dublin.— During the recent rising in Ireland, the rebels 
neglected to cut the Stock Exchange telephone wires ; had that 
ben done, Dublin would have been isolated and the troops at the 
Curragh would not have been warned in time. Fortunately, some 
of the military got to the Exchange on Easter Monday in time to 
protact it, arriving exactly three minutes before the rebels came to 
cut the connection. 


Telephone for Forest Rangers.—A portable tele- 
phone, made of aluminium and weighing only 25 lb. the 
invention of a U.S. forest officer, R. B. Adams, will be part of the 
regular equipment of patrolmen in the U.S, National Forests 
during the coming season ; it is regarded as a great improvement 
over the set formerly used, which weighed 10 lb. A field man 
equipped with this telephone, a few yards of light emergency wire, 
and a short piece of heavy wire to make the ground connection, 
can cut in anywhere along the 20,000 miles of Forest Service 
telephone lines and get in touch with the headquarters of a super- 
visor or district ranger.—LZilectrical Review and Western Elec- 
trician. 

Trans-Atlantic Wireless Telegraphy. — Marconi’s 
Wireless Telegraph Co., ~Ltd., announces the resumption of the 
deferred night aud week-end letter services, which were suspended 
recently owing to the trouble in Ireland, and their traffic can now 
be expeditiously handled, as their land-line communication with 
the high-power trans-Atlantic wireless station in Ireland is 
restored. 

Wireless Telephony.—Mr. Daniels, Secretary of the 
United States Navy, has communicated, by means of a wireless 
telephone, with the commander of a battleship off the coast. This 
is the first time communication by wireless telephone between ship 
and shore has been established.— Zhe Times, 
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Wireless. on Aeroplanes.—According to the Daily 
Express, Mr. Marconi has succeeded in developing apparatus 
which makes it possible not only to transmit wireless messages, 
but also to receive them on aeroplanes, berides improving the 
reception on airships; he stated that the improvement would 
make wireless communication more efficient, and would make it 
more difficult for the enemy to intercept our messages. Hitherto 
it has not been possible to receive messages on aeroplanes, on 
account of the noise of the engines, but this difficulty has now 
been overcome. Mr. Marconi considered that the Allies were 
ahead of the enemy in science as applied to wireless work, but not 
in organisation. He stated also that wireless telephony from 
aircraft was already feasible, and that not too much importance 
should be attached to the German attempts to jam the wireless 
between our warships at cea, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—Sypnry.—May 24tb. N.S.W. Government 
Railways and Tramways. 16 600-volt D.c. motors for tramway 
stores, Randwick.* 

June 20th. Sydnev Municipal Council. Two-ton electric lorry. 
City Surveyor, Town Hall. 
MELBOURNE.— May 31st. Victorian Government Railways. 
Transformers for five years. First order, 220 transformers in six 
months. * 

June 14th. Victorian Railways. Electric lamps and lampholders 
for signal system.* 


Belfast.—May 24th. Electricity Committee. Chain- 
grate mechanical stokers. See “ Official Notices” to-day. 


Canada.— May 15th. Ten knots of single- conductor 
submarine telegraph cable (107 Ib. copper, and 150 lb, gutta-percha 
per knot) with iron wire sheathing, for Canadian Government 
Telegraph Service, Department of Public Works, Ottawa.* 


Keighley.—May 22nd. Wiring of Fever Hospital and 
Sanatorium, Morton Banks. Specifications (10s.), Mr. H. Webber, 
Borough Electrical Engineer, Coney Lane, 


_ ._ Liverpool.—May 31st. Liverpool Overhead Railway. 
Twelve months’ supply of electrical fittings, Particulars from 
General Manager, 31, James Street, 


Manchester.— May 17th. Electricity Committee. 
Automatic coal-handling plant at Stuart Street station. See 
“ Official Notices” May 5th. 

Alternating-current or direct-current motors, 200 B.H.P. capacity, 
at Stuart Street station. Specifications (£1 1s.), Mr. F, E, Hughes, 
Secretary, Electricity Department. 


New Zealand.—June 23rd. Oamaru Borough Council. 
Overhead mains and street-lighting equipment (Contract No. 2); 
power-station equipment (Pelton wheels, alternators, &c.) (Contract 
No. 3); service meters (Contract No. 4); line transformers and 
ecessories (Contract No. 5).* 

PAHIATUA,—July 10th. Borough Council. Overhead wires, 
poles, street lamps, gas engines, producers, dynamos, and suxiliary 
oo accumulators. Specifications from Borough Offices or 
E. J, Fenn, Consulting Engineer, Auckland.* 


Swindon.—May 30th. Corporation. Steam coal for 
the electricity works and waterworks respectively. See “ Official 
Notices ” to-day. 


Wolverhampton.— May 19th. Corporation Electricity 
Department, Small coal. Mr. S. T. Allen, Chief Engineer and 
Manager, Commercial Road (returnable deposit of £1 1s.). 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London, 


CLOSED. 


Water-cooling tower.—Lancashire Water Cooler Co. 

2,000-xw. turbo-alternator, with condenser, &c.—B.T.H. Co., Ltd. 
Boiler feed pumps.—J. P. Hall & Sons, Ltd. 

Feed water heater.—Holden & Brooke, Ltd. 

Modernising one set of mechanical stokers.—Bennis & Co., Ltd. 


Canterbury.—T.C. Repairs to economiser : Green and 
Co,, Ltd., £130, 


Glasgow.—T.C. Tramways Committee. Recommended 
tenders :— 

Points and crossings and special junction work.—Hadfields, Ltd. 
Chilled-iron brake blocks (three months).—Miller & Co., Ltd. 

Steel axles (six months).- Glasgow Railway Engineering Co., Ltd. 

Steel tires (six months).—Brown Bayley’s Steel Works, Ltd. 

Fire-clay goods (12 months). nee Union Fire- clay Co., Litd.; Douglas 
Fire-brick Co.; Speirs, Gibb & Co 


Keighley.—Corporation. Accepted tenders :— 

s Dorman, Long & Co.—Steel girders and steelwork for foundations for new 
- §,000-xw. turbo-alternator, £132, - 

H. V. Robinson, Ltd,—Foundatione for 5,000-Kw. turbo-alternator, £1,217, 


Accrington.—Electricity Committee. Accepted tenders : 


Meter Contracts,—The following contracts have been 
placed with the Electrical Apparatus Co., Ltd.:—Burnham and 


- District Electric Supply Co., electricity meters for one year; 


Malvern U.D.C., electricity meters for one year ; Leyton U. D.C. 
electricity meters for one year. 


Sunderland.—T.C. Tenders accepted on Wednesday : 


I-.W.&C. 5. boiler-draught gauges. 
KE, Green & Son, Ltd.—C.I. damper. 
General Electric Co., Ltd,—Six £.H.T. main boxes, 


Wolverhampton. — Electricity Committee. Accepted 


_ tenders :— 


J. . beter | & Son.—To purchase and remove three Lancashire boilers, 
and floorings, £656 
Strachan & Henshaw.—Installation of ash-handling plant, £515, 


FORTHCOMING EVENTS. 


Physical Society of London.—Friday, May 12th. At 5 pm. At the 
imperial College of Science, South tensington, S.W. Papers on “The 
Latent Heats of Fusion of Metals and the vem Theory,” by Mr. H. 8. 
Allen ; “ Genses for Light Distribution,” by Mr. T. Smith; “ The Choice of 
Glass for Cemented Objectives,” by Mr. T. Smith. 


Royal Institution of Great Britain.—Saturday, May 18th, At 8p.m. At 
Albemarle Street, W. Lecture ap on “ X-rays and Crystals: First Results 
and their Applications,” by Prof. W. H. Bragg, F.R.S. 

Friday, May 19th. At 5.80p.m. Lecture on “The Movements of the 
Earth’s Pole,” by Col. E. H. Hill, F.R.S. 


University College, London.—Monday, May 16th, At 5.30pm. At Gower 
Street, W.C. Lecture on “The Manufacture of Nitrates from Air by 
Electric Power,” by Mr. E. Kilburn Scott. 

Tuesday, May 16th. At 5p.m. Lecture on “The Réle of Chemical 
Science in Civilisation,” by Prof. F, G. Donnan, F.R.S. 
Revel of Arts.—Monday, May 15th. At 4.80 p.m., At John Street, 
hi, W.C. Cantor Lecture on “ Vibrations, Waves and Resonance,” 
Mr. J, Erskine-Murray (Lecture III), 
Institute of Engineers and Shipbuilders in Scotland.—Tuesday, May 
At 2.lo p.m, At the Royal Technical College, Glasgow. Address 
= c ‘Engineering Industry in the Economic War,” by Mr. T. O. Elder. 

Chemical Society.—Thursday, May 18th. At 8.30 p.m. at Burlington House, 

Piccadilly, W. Lecture by Prof. F. Gowland Hopkins 


Institution of Mechanical Engineers,—Friday, May 19th. At6pm. At 
Great George Street, S.W. Paper on “ Spur-Gearing,” by Mr. DL. Adamson. 


NOTES. 


Electrical Methods in Surgical Advance.—At the 
Royal Institution on Friday last, Sir James Mackenzie Davidson 
delivered a lecture on “‘ Electrical Methods in Surgical Advance,” 
He said that the discovery of X-rays had revolutionised surgical 
diagnosis, but the shadow-picture produced by X-rays, however 
realistic it might appear, was not-like an ordinary photograph 
from which the relative positions of objects could be inferred. To 
obviate this difficulty the stereoscopic method was largely used, but 
this, while invaluable in many respects, was not precise enough for 
exact localisation, and in order to arrive at the measurements 
required with mathematical accuracy, some system based on the 
principle of similar triangles was necersary. The lecturer gavea 
description of his own cross-thread localising method, and of a rapid 
procedure by which the measurements could be carried out with a 
emall hand fiuoroscope. Having. ascertained the position of the 
foreign body, there were various electrical aids to the surgeon when 
he came to the question of its extraction. Of these, one of the 
most useful was the telephone attachment (already described in 
these columns) ; one terminal of the telephone being attached to the 
surgeon's instrument, and the other to a carbon plate placed on the 
patient’s skin, a click was heard in the receiver when the 
electrical circuit was completed by contact with the foreign body. 
Another device was a telephone forceps with fluorescent screen 
attached, adapted by Dr. A. E. Barclay, of Manchester. Another 
instance of the adaptation of electrical methods to war surgery was 
Prof, Bergonié’s electromagnet ; this device, largely used in France, 
and of which the lecturer gave a demonstration, consisted of a large 
electromagnet excited with an alternating current. When the 
magnet was held over the suspected part, a vibratory motion was 
imparted to the projectile (if this were in the magnetic field), 
synchronising with the pulsing of the current. The surgeon felt 
the part, and became instantly aware of any vibration of the 
tissues, which indicated the presence of the metal. The point of 
maximum vibration having been selected, he made an incision at 
that point if convenient, and then the magnet was again used, and 
the incision deepened in ‘accordance with the information it gave. 
Is was stated that vibration was induced, not only in the ordinary 
magnetisable metals, but also in some of the non-magnetisable, 
including aluminium and copper. 


A new Tungsten Arc Lamp,—At the meeting of the 
RSNTGEN SOCIETY on May 2nd, Major Wilson, of the Canadian 
Medical Service, demonstrated a new enclosed tungsten arc lamp 
which he has devised for therapeutic purposes. He said that his 
idea originally was simply to produce a lamp capable of giving 
ultra-violet rays, but.much more cheaply constructed than the 
ordinary large arc in use at some of the hospitals, and at the same time 
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more effective than the ordinary Finsen-Reyn lamp, and .costing 
less for running than the Simpson aro. For this purpose he had 
devised a lamp, one of the electrodes being of pure tungsten, while 
the other was of carbon cored with tungsten, the tungsten powder 
being made into a paste and forced into the central cavity of the 
ordinary carbop. When the arc was formed, the tungsten was 
reduced in the. intense heat, and rays of very short wave-length 
were liberated, The spectroscopic results showed that it was 
possible to get down to a wave-length of 2,000 Angstrém units. 
Cerium and other materials were tried, but nothing gave so good a 
result as tungsten, nor was any arrangement so effective as the 
tungsten and the carbon cored with tungsten powder, There was 
no sputter, and the arc worked quite automatically, a good quartz 
compressor being effective for bringing the rays on to the part in 
the therapeutic treatment of wounds, The president (Mr. J. H. 
Gardiner) suggested that uranium might be tried in the place of 
tungsten, the uranium spectrum being remarkable for its great 
masses of fine lines, and approaching a continuous spectrum, 
Radiations higher than a wave-length of 2,000 units could ke 
obtained with metallic uranium. At the same meeting Mr. H. E. 
Donnithorne read a paper on a new modification of the ionisation 
method of measuring X-rays, and complained of the inadequacy 
of the ordinary milliamperemeter, which utterly failed to measure 
the exact value of the current passed through the tube. 


Newspaper Science.—In these days, when all the non- 
technical Press has awakened to the fact that the demands of the 
technical Press for the cultivation of science, reiterated continually 
during the past 20 years, are fully justified, we may perhaps be 
merciful and regard its errors with a lenient eye. Yet we cannot 
altogether ignore a blunder which is not only ridiculous but also 
utterly gratuitous, especially when it is found in the columns of 
the leading daily journal, which has been a prominent advocate of 
reform in the nation’s attitude towards science. Referring to 
Sir J. Mackenzie Davidson’s lecture at the Royal Institution on 
“ Electrical Methods in Surgical Science,” the Times of May 6th, 
states that the lecturer dwelt upon the utility of the spectroscope 
in localising bullets in the body. How the reporter managed to 
substitute ‘‘ spectroscope” for stereoscope” we cannot tel], but 
it is clear that neither he, nor the sub-editors, had any notion of the 
respective uses of the two instruments, which are about as much 
alike as a compound microscope and a pair of spectacles, and are 


employed for purposes differing as widely. The operating surgeon ~ 


has no use for the spectroscope, but has used the stereoscope with 
radiograms for years, and no one who knew the A B OC of the 
subject could possibly have confused the two instruments. 


Economy in Use of Coal.—The following letter has 
been sent by the Board of Trade to gas and electric lighting 
undertakings :— 

“T am directed by the Board of Trade to state that, as you will 
be aware, difficulties have been experienced for some time in 
securing adequate supplies of coal for manufacturers of munitions, 
and other consumers of national importance, owing to the decline 
in the output of coal from the mines and the increase in the 
demand for war purposes. The position has been met in the past 
to a large extent by the restriction of export, but coal which is 
now being exported goes largely to meet the urgent requirements 
of our Allies, or is valuable as a weapon in negotiating with 
neutral countries, 

“The Board have observed with some concern the recent decline 
in coal exports, and in their opinion it has become necessary that 
special steps should be taken to maintain, and if possible to 
increase, the exportable surplus of coal, and that for this purpose 
everything possible should be done to encourage economy in the 
use of fuel at the present time. A copy of the notice which they 
recently issued, recommending a reduction in the consumption of 
domestic coal, is enclosed for your information. The question has 
been’ further considered by the Central Coal and Coke Supplies 
Committee, and they have recommended that a general policy of 
economy in lighting should be adopted, and that gas and electric 
lighting undertakings should be asked to do what they can to 
reduce consumption by a definite amount. The Board think there 
can be little doubt that there are many cases in which light is at 
present being used needlessly or wasted altogether. They have 
accordingly decided to request owners of gas and electric lighting 
undertakings that they should notify their consumers that the 
Government desires to see the consumption of coal for lighting 
purposes reduced by 10 per cent., and they should do all in their 
power by notices and inspection to see this recommendation carried 
out. The Board would suggest that inspectors should be sent 
round. as often as possible to examine meters, and hand to con- 
sumers, where necessary, a notice reminding them of the recom- 
mendation, and calling attention to the fact that they have not 
yet carried it out. The Board would be glad to be informed of the 
steps taken.” 


The Electrical Wholesalers’ Federation, Ltd.— 
The annual general meeting of this Federation took place on 
Wednesday, April 26th. The chairman, Mr. R. W. Smith, in 
presenting the report of the Committee and reviewing the work 
of the year, said that many questions affecting the wholesale 
electrical trade had arisen, which the E.W.F. had been able to 
negotiate successfully. He appealed for more support from bond 
fide wholesale firms, so that the Federation should be thoroughly 
representative. Wholesale electrical firms desirous of becoming 
members can obtain all information from the Secretary. Elec- 
trical Wholesalers’ Federation, Ltd., Amberley House, Norfolk 
Street, W.C. 


Foreign Trade—Tae Apri Ficures.—The fol- 
lowing are the electrical and machinery figures given in the 
official returns for April :— 

IMPORTS, 

Electrical goods and appa- Month Ine. Ine, or dec, 
ratus, excluding of or to date compared 
machinery and un- April. dee, with 1915. 
insulated wire... ee §=£148,575 + £58,432 + £195,688 
Machinery 637,917 — 239,889 — 13,998 

EXPoRTS. 

Electrical goods and appa- 
ratus, excluding 
machinery and  un- 
insulated wire ... eo. 273,274 + 34,375 + 220,386 

Machinery ... eves, 284,848 — 290,107 — 400,967 


X-Rays and Crystal Structure.— On the occasion of 
the sixth annual May lecture of the Institute of Metals, delivered 
on May 4th, Prof. W, H. Bragg, F.R.S., gave an interesting account 
of the new method of applying the properties of X-rays to the 
study of crystal structure, including the structure of certain 
metals. The method, it was shown by the Professor, results in 
the determination of the exact relative positions of the atoms of 
which the crystal is composed. It is not successful in every case 
as yet because of the lack of practice and experience of the experi- 
menters in the new field, and because some of the interpretations 
are not fully understood. 

Silver and copper have been shown to possess a very simple 
structure, in which the atoms are arranged as in the piling of 
shot. Bismuth and antimony have a distorted arrangement ; but 
these two, as well as zinc, have not been completely determined. 
A beginning had been made with iron; the war har, however, 
stopped all work of the kind on this metal. 

This new field of research, according to Prof. Bragg, depends on 
the well-known principle that when a regular train of waves falls 
upon a surface separating two media, part is reflected and part 
goes op. If the part that goes on meets another separating 
surface, a second portion is r flected, and some of this emerges from 
the second medium in the same direction as the beam reflected 
from the first surface. It will happen in general that the two 
reflected beams are out of phase, and to that extent destroy one 
another. Whether they do so or not depends upon the relation 
between the wave-length, the angle of the inclination of the beam 
to the reflecting surfaces, and the distance between the surfaces, 
In this way are explained the colours of the soap film, of the 
thin layer of oil on the surface of a liquid, of steel when 
being tempered, and soon, It is an essential cause of this effect 
that the wave-length and the spacing are not very different in 
amount. The X-rays consist of waves which are something like 
ten thousand times shorter than the wave-length of light, The 
layers of atoms in the crystal provide suitably spaced reflecting 
surfaces, and it is found that when a pencil of X-rays of a 
definite wave-length is allowed to fall upon the face of the crystal, 
and the crystal is gradually turned round so as to alter the angle 
of incidence, the reflection of the beam, as a whole, is non-existent 
except when the angle is right. Then it flashes out strongly. When 
this angle is observed, the relation of the wave-length to the 
spacing is known. : 

The instrument used is called the X-ray spectrometer. It has 
no lenses, because X-rays cannot be refracted ; and the rays are 
invisible, so that, in place of the telescope, there is a chamber con- 
taining gas, which is ionised by the X-rays. The resulting elec- 
trical effect is observed in an electroscope. The measurement of 
the result is quantitative, so that in this r the new spectro- 
meter has an advantage over the old. In this way, if we use 
always the same X-ray, we can compare the spacings between the 
layers parallel to ona after another of the natural faces of 
the crystal; and in this way we arrive finally at the crystal 
structure. 


Engineers’ Wages at Birmingham.—The Birming- 
ham branch of the A.S.E. has made application to the Engineer- 
ing Employers’ Federation for an increase upon the day rate of 
wages. The men have pointed out that in many instances unskilled 
workers engaged under the piecework system are receiving higher 
wages than skilled engineers, and, further, that the increases 
which have already been granted are not commensurate with the 
increased cost of living and the additional responsibility placed 
upon them in consequence cf the introduction into factories of 
workers with no previous experience. The Birmingham Daily 
Post states that some of the employers have met the demand of 
the men, but as others have not, the question is now the subject of 
negotiation between the Employers’ Federation and the engineers’ 
society. The matter has also been laid before the Minister of 
Munitions. 


Faraday House Awards.—The following awards have 
been made as the outcome of the recent scholarship examinations 
at Faraday Houre Electrical Engineering College :-— 

A Faraday Scholarship of 50 guineas per annum, tenable for 
two years in college and one year in works, to F. I. Ray, of 
Bournemouth School, 

A Maxwell Scholarship of 50 guineas per annum, tenable for 
one year in college and one year in works, to C0. F. Fowler, of 
Brighton Grammar School. 

An Entrance Exhibition of 20 guineas per annum, tenable for 


\ two years, to W. Parr-Dudley, of Cranbrook School. 


i 
7) 
3 : 
1 


542 THE ELECTRICAL REVIEW. 


[Vol. 78, No, 2,007, May 12, 1916, 


Institution and Lecture Notes.—Belfast Associa- 
tion of Engineers.—The annual general meeting was held on 
April 27th, Mr. J. W. Kempster, D.L., presiding. In the course of 
his address the chairman said that in other centres the Engineering 
Associations were actively interesting themselves in the future, 
and the Mancheater engineers had commenced an organisation by 
which they hoped to compete successfully with the foreigner when 
the war was over. Engineers needed to make up their minds 
whether collective effort on their part was desirable, and what it 
could effect 3 and if they thought it could do any good, they should 
throw in their lot with whatever organisation was formed to 
further the movement. They must not expect everything from 
the Government ; the latter could only make use of the forces 
which were in existence. 

Mr. Stanley Johnston moved :—‘That this meeting of the 
Belfast Association of Engineers approves of the prompt organisa- 
tion of the engineering industries within the British Empire, in 
co-operation with other industries, under State auspices, with the 
object of stimulating internal progress and of exerting collective 
influence and common action in the severely intense competition 
for trade in the markets of the world that, it is anticipated, will 
arise immediately upon the termination of the present war. That 
a copy of this resolution be sent to Mr. Edmund L. Hill, the 
honorary secretary of the Eogineers’ Club, Manchester. asking him 
to lay it before the Council for the Organisation of British Engi- 
neering Industries, assuring him of the co-operation of our Balfast 
Association of Engineers in the effort to organise the British engi- 
neering industry, aud expressing the hope that the organisation 
may extend to all industries throughout the Empire, including 
those of Ireland.” He said when the war broke out British engi- 
neering firms were unprepared ; they were isolated from each 
other, and their own petty jealcusies were keeping them apart. It 
was not until the Ministry of Munitions was established that there 
was any co-operation, and now they were all working as,one great 
organisation, under one head. This moulding together of our 
great engineering industries had been one of the wonders of the 
Allies. Three thousand firms had been taken over and controlled 
by one department, and 13,000 firms, with almost 2,000,000 
employ és, were working on munitions. The great question to be 
faced now—not when the war was over —was: what had to be done 
to turn thore 2,000,000 workers back to the ordinary commercial 


life that ex's'ed before the war? They were told that Garmany ~ 


was ready to dump on the United Kingdom, after the war, 
greater quantity of goods than ever before, Were they going to 
sit down and wait for thatevent? This was the problem which 
had to be faced, and the soover we had a Ministry of Commerce 
the better. The motion was unanimously passed. 

Institution of Electrical Engineers.—A special general 
meeting of the Corporate Members will be held on May 25th, at 
5 pm, for the purpose of considering the following resolution :— 

That the following words be added to Article 41 of the Articles 

of Association, namely :— 

(a) On and after the 15th day of June, 1916, no person, whether 
@ naturalised B:itish subject or not, who is or shall be or has 
or shall have ever been a subject of a country or State, 
then or thereafter at war with His Majesty or his successors, 
shall be or continue to be or be eligible for election asa 
member of any class of the Institution, provided nevertheless 
that the above disability shall not apply to a person who 
having at any time been a subject of such a country or State 
as aforesaid shall have become and shall be a naturalised 
British subject and shall prove to the satisfaction of the 
Council that under the laws of such country or State he has 
ceased to be and js not a subject thereof.’ ” 

Should the above resolution be passed by the requisite majority, 
a further special general meeting of the Corporate Members of the 
Institution will be held on June 15th, at 5.15 p.m. when the 
ee will be submitted for confirmation as a special resc- 

ion. 

At the meeting of the YorKsHIRE. LOCAL SECTION, on Wed- 
nesday last, a paper was read by Mr. G Dearle on “The Economical 
Production of Power from Coke-oven Gas.” : 

_ Electrical Association of Australia (Victorian Section).— 
At a meeting heldon March 30th, Mr. F. A. McCarty deliverea his 
presidential address, 

Association of Supervising Electricians,—The meeting 

. announced for May 16th will not take place, owing to Mr. F. C. 
Rphael having accepted a commission in the Royal Engineere. 
Ocher arrangements are being made, of which notice will be given. 


The Textile Institute and Research.—The out- 
standing feature of the annual meeting of the Textile Institute, 
which was held in Manchester on Friday last, was the evidence of 
increasing recognition of the importance of research work. The 
annual report stated that in addition to a special investigation 
which was to be carried out at the Bradford Technical College, a 
special research in relation to the control of the electrification of 
textile fibres during processes of manufacture had been initiated. 
Dr. William Garnett (late educational adviser to the London 
County Council), in a paper on “Industry, Education, and 
Research,” spoke of the need for breaking down the academic 
isolation of the schools and bringing them more closely into touch 
with the everyday life and experience of the children—a 
reform which must commence in the training colleges, His 
principal word to the manufacturers of the country was the need 
of confidence and combination for successful competition with 
Germany and America after the war. Individualism might serve 
very well in competition for home trade, where all were on an 
equal footing, but it could not compete with organised collectivism 
in foreign markets, If in one country all the manufacturers in a 


particular trade combined to carry out scientific research, and so 
to distribute manufactures that there was the minimum duplica- 
tion of plant, and each works produced those goods which it could 
manufacture with the greatest economy, they need not add the 
aesistance of the Diplomatic Corps to see sufficient reasons why 
the individual firms of another country should find it hard to 
compete. Dr. Garnett spoke hopefully of the possible work of the 
Advisory Council for Research, and stated-that the Council had 
made a start on sound lines. After outlining the way in which 
the Textile Institute might farther industrial research in the 
textile trades, he concluded with one “small piece of advice"— 
never to regard with complacency the loss of any branch of trade, 
however small or unremunerative, It was very easy to be too late 
in defensive action. 

Mr. H. Lesser, President of the National Federation of 
Employés’ Approved Societies, read a paper on “Employers 
and National Health Insurance,” in which he described the 
formation and work and advantages of approved societies for 
the employés of one or more employers. Mr. Jos*ph Taylor, 
secretary of the British Thomson-Houston Employés’ Friendly 
Society, Rugby, opened the discussion. He alluded to the closer 
relationships between employers and employed that were often 
made possible through the employé;’ friendly society, and 
remarked upon the willingness of the employers to give help in 
any way which was calculated to be mutually advantageous. His 
own society had well-equipped ambulance stations throughout te 
works, not only for dealing with accidents but for attending to, 
say, aman with a headache, who could be given a draught by 
qualified persons which would probably put him right and enable 
him to resume his work and prevent him losiog time, while giving 
the employers the advantage of having his machine running, and 
not idle. Mr. Taylor strongly recommended textile manufacturers 
who had not their own friendly societies to start them without 
delay. Other speakers spoke appreciatively of the benefits of these 
societies, not only to the employés but to the employers as well. 

Sir William Mather (President of the Institute), who has been 
indisposed receatly, was not present at the meeting. He was re- 
elected President for a second year. 


The Metric System.—Apropos of the recent references 
in our columns to the metric system, the following extract from 
the paper on “Education, Industry and R-search,” read by Dr. 
William Garnett before the Textile Institute in Manchester, last 
Friday, is interesting :—“ There is one sut jact of instruction in the 
schools in respect of which the trade of the country is in a better 
position to form a judgment than any education authorities or 
bedies of teachers; I refer to the metric system. I am quite 
prepared to set aside for the present the question of decimal coinage, 
but all our children should be taught to think in terms of the 
metric system of weights and measures. I have recently been 
examining statistics respecting the food supply of this country and 
of Germany. I find that sometimes two Government departments 
adopt different units for their statistical returns. I find ounces, 
pounds, hundredweights, tons, quarts, gallons all used more or less 
indiscriminately in the books I have consulted, and then, as soon 
as physiological science is brought to bear on the statistics, 
grammes and litres, kilogrammes and metric tons, with the great 
and small calorie «nd the kilo-litre calorie for heat values, are 
introduced along with the ounces and pounds of the British 
statistics, But these difficulties are trivial as compared with the 
effects of an insular system of weights and measures on foreign 
countries which have adopted the metric system. . . . The 
metric system is slowly, but very slowly, gaining ground in this 
country. Metric screw threads have found their way into British 
tool making, and only a few days ago I was interested in finding 
a small boy in a veneer shop in Shoreditch quoting three-ply birch 
in millimetres of thickness. The average Briton, however, still 
refuses to read any article which is written in terms of the metric 
system, regarding it as outside his comprehension. . . . . For 
the purpose of foreign trade we are bound to learn a system which 
is almost universal among other civilised countries.” * 


South African Electrical Trade.—The annual report 
of the Johannesburg Chamber of Commerce, in reviewing the trade 
of 1915, states that the electrical trade has suffered throughout the 
year, owing to shortage of stocks consequent upon the abnormal 
conditions prevailing in British manufacturing circles, and also the 
restriction of shipping facilities. The demand from the mines for 
electrical machinery and supplies has been substantially maintained, 
but there has been a reduced inquiry from the Government 
Department and electrical wiring contractorr. Cost prices have 
increased considerably, and this fact, in conjunction with the 


- increased rates of freight and insurance and shortage of stocks, has 


caused a substantial rise in selling prices. Waile the British firms 
have derived some benefit from the elimination of cheap German 
goods, there has been a considerable amount of competition from 
neutral countries. It seems evident that when the war is over and 
German goods are again available, British electrical industries 
will continue to be seriously affected, unless some preventive steps 
are taken. The prospects for the current year (1916) are not too 
encouraging.— South African Mining Journal. 

Fatality.—Braprorp.—An inquest was opened on 
Friday last week, and adjourned to Wednesday, in regard to the 
death of Alfred Dickenson (31), married, a switchboard man in 
the employ of the Corporation electricity department. It seemed 
that he was engaged in his employment at Thornbury sub-station, 
when he touched a live wire and died as a result of the shock. 

Electric Vehicle Committee,—The Society of Motor 
Manufacturers and Traders, Ltd., has appointed Mr. T. C. 
Pallinger, of Arrol-Johnston, Ltd., to represent this society upon 
the Electric Vehicle Committee, 
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Inquiries.—Makers of ferro-type sheet for telephone 
diaphragms are asked for. 


Appointments Vacant,—Engineer-in-charge (40s. to 
453,), for the Borough of Bedford electricity department. 


Volunteer Institutions’ V.E.C. 
—At the desire of General Sir O’Moore Creagh, the Corps has 
joined with the 4th Battalion Central London Regiment (Archi- 
tects’ Corps), under the command of Lieut-Col. C. B. Clay, V.D., to 
form the lst London Engineer Volunteer Corps. The identity of 
the Corps will be preserved in the Engineering Institutions’ Com- 
pany, and the funds will also remain separate. 

lst LONDON ENGINEER VOLUNTEERS.—Orders for the week by 
Lieut.-Col, C. B. Clay, V.D., Commanding. 

Friday, May 12th.—Technical, at 46, Regency Street, S.W. for 
Sections 3 and 4, No. 3 Company ; Squad and Platoon Drill for 
Szctions 1 and 2, No. 3 Company, at Chester House; Signalling 
Class and R crvits, No. 3 Company, at Chester House. 

Saturday, May 13th.—Company Commander E. G. Fleming’s 
Instruction Class, at Chester House, at 2.30, 

Musketry.—See notice, Tables A and B, at Headquarters. 

Sunday, May 14th.—Major-General Sir Francis Lloyd, K C B. 
(G.0.0. London District), wili make an inspection of the Corps at 
work on the Sections of the South London Defences allottei to 
them. Every member should make special efforts to attend. 
Parade, Victoria Station (S.E. & CO. Railway Booking Office), at 
9 a.m., for special train. Uniform, haversacks and water-bottles. 
Mid-day rations to be carried. Railway vouchers will be provided. 
¢ in Parade for Richmond Park, on Sunday, May 21st, 

can 


May 8th, 1916, 


8kD Batt. (OLD Boys) CENTRAL LONDON VOLUNTEER REGI- 
MENT.—Battalion Orders by Capt. R. J. C, Eastwood (Com- 
mandant), Thursday, May 11th, 1916 :— ‘ 

Week-End Parades,—Saturday.—The Battalion will Parade at 
Baker Street Station, at 2.30 p.m,, and proceed by train to 
Wembley Park for Battalion Drill. 

Sunday.—The Battalion will Parade at 9,30 a.m., at Liverpool 
Street Station (Low Level entrance, G.E.R.), and proceed by train 
for Entrenching duties, Members will carry their own lunch, and 
the Quartermaster will make arrangements for light liquid refresh- 
ments. The Battalion will return to town about 6 p.m. 

Musketry.—Inter- Battalion Cap Competition. Bisley Range will 
be open for shooting all day on Saturday next, the 12th inst., to 
those members whose names appeared in Monday’s Orders, 

Morning Train—Members to report, in uniform, to Sergeant 
Barmester, at 9.20 a.m., Platform No. 6, Waterloo Station. 

Afternoon Train—Members to report to Platoon Commander 
M. H. Galsworthy, at 12.45 p.m., same platform. 

A. G, Major and Adjutant, 0.B.C, 


South African Agencies Wanted.—H.M. Trade 
Commissioner in South Africa (Mr. W. G. Wickham) reports that 
a firm in Johannesburg wishes to obtain agencies covering the 
Transvaal, Natal and Rhodesia, of United Kingdom manufacturers 
of H.T, oil-break switches and switchgear, motors, transformers, 
electricity meters of all descriptions, and electric mine-signalling 
apparatus (such as bells, pulls and pushes). The name and address 
of the firm can be ascertained on application fo the Commercial 
Intelligence Branch of the Board of Trade in London. Reference 
number 161, 


Electrical Operation of Panama Canal Locks.—At 
a meeting of the Western Society of Electrical Engineers, held in 
Chicago, it was stated in a paper entitled “The First Year's 
Operation of the Panama Canal Locks” by Meesrs, F. C. Clark and 
R. H. Whitehead, respectively superintendent and assistant 
superintendant of lock operation, that in the first year 1,370 vessels 
were lacked through the canal without any accident whatever. The 
control apparatus had given excellent results, and it was only by 
the use of such a control system that so large a system of locks 
could be operated properly. Both up and down lockages were 
made at about twice the speed that was anticipated. Both lock 
operators and canal pilots were given very careful training. The 
night illumination of the locks had proved entirely satisfactory, so 
that vessels could pass through the locks as freely at night as by 
day. Electric locomotives used in towing and guiding vessels 
through the locks were designed for a speed of two miles per hour ; 
it was feared that this speed would be too high when it came to 
handling very large vessels, 80 a scheme by which the locomotive 
speed couid be reduced to one mile an hour was developed through 
concatenation of the motors. .It had been found, however, that 
practically all vessels could be manipulated at the speed of two 
miles an hour without danger or trouble. Bids were being sought 
on a number of additional towing locomotives, in which certain 
improvements were to be incorporated.— Zlectrical Review and 
Western Electrician, 

Bequest.— The Times states that the late Mr. Thomas 
Taylor, of Blackpool, left £1,000 to the Corporation of Ashton, for 
scholarships in electrical science at the Reginbottom Technical 
shools. 


Substitute for Platinum Leading-in Wires. — A 
note in La Revue Electrique describes a substitute for platinum 
for the leading-in wires of glow lamps, invented by Mr. Byron E, 
Eldred. Two conditions must be satisfied to make a permanently 
sound joint between the wire and the glass: the metal must be 
“ moistened” by the glass, to secure adhesion, and the glass and 


MACLEOD YEARSLEY, Adjutant. 


metal must. have practically the same coefficient of expansion: 
Platinum fulfils both these conditions, but expands slightly more 
than glass, so that when the joint is cold, the wire contracts more 
than the glass, and thus the glass sheath, sticking to the wire, is 
in a state of tension. -Obviously it would be preferable to use an 
alloy having a coefficient of expansion slightly less than that of 
glase, so that on cooling the glass would be compressed. This con- 
dition is fulfilled by certain nickel-iron alloys, which, however, do 
not possess to so high a degree as platinum the property of adher- 
ing to glass. To remove this objection, Mr. Eldred uses a nickel- 
steel wire coated with a layer of coppr and a final leyer of 
platinum, the thickneeses being so chosen that the joint coefficient 
of expansion is a little less than that of glass, while the coating of 
platinum ensures good adhesion, The Isyer of copper improves 
the conductivity of the wire—a matter of some importance when 
dealing with very fine wires—and regularises the expansion of the 
nickel-steel, which presents some perceptible irregularities between 
the temperature lia its that the wire must endure. 


Metallurgical Research.— On Monday last the 
Standing Committee on Metallurgy, appointed by the Advisory 
Council for Ssientific and Iadustria: Research, held its first 
meeting, under the chairmanship of Sir Gerard Muntz, who is also 
chairman of the Section on the Metallurgy of Non-ferrous Metals, 
Sir Robt. Hadfield being chairman of the Section on the Metallurgy 
of Ferrous Metals, In the course of an opening statement to his 
Section, Sir Robt. Hadfield referred to the necessity of improve- 
ments in electrical pyrometers, electric furnace practice, and the 
elestrical and magnetic properties of various alloys. ; 


OUR PERSONAL COLUMN. 


Tne Editors invite electrical engineers, whether connected with the 
technieal or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials—The Reading 
Tramways Committee has recommended that the salary of 
the general manager and engineer be increased from £550 to 
£600 a year from April 1st, instead of January Ist next. 

Aberdare U.D.C. has increased the salary of Mr. A. J. 
ABRAHAM, general manager of the electricity and tramways 
departments, by £50 per annum. 

A Sydney newspaper states that the proposal of the Elec- 
tric Lighting Committee to appoint Mr. P. T. Davirs, of 
Montreal, to the position of deputy general manager of the 
electric light department, caused a long discussion in the City 
Council. As against the appointment of Mr. Davies, the 
claims of Mr. S. T. MAuinG, a Victorian, were urged by Ald. 
Farrell, who vigorously pleaded for the appointment of an 
Australian. Eventually an amendment approving of the 
appointment of Mr. Maling was carried. 

The Wolverhampton Corporation is recommended to in- 
crease the salary of Mr. J. S. DUDLEY, maintenance engineer, 
from £160 to £170 a year, and that of Mr. J. Wyatt, second 
clerk in the electricity department, from £114 to £125 per 
annum. 

General.—Sir Hiram Maxim has accepted the invitation of 
the Aeronautical Institute of Great Britain to become its first 
president. 

The Tonbridge U.D.C. has decided to grant £12 10s. per 
annum to the electrical engineer, Mr. M. P. PiLunxert, for 
taking over the responsibility of the electrical plant at the 
sewage works. 

The marriage took place at Southampton, on April 26th, of 
Mr. Wm. Bowen, A.M.I.E.E., of Leeds, to Miss Elsie Marion 
Winship. 

Mr. G. G. -Hazarp, London representative of Siemens 
Brothers Dynamo Works, Ltd., of Upper Thames Street, E.C., 
has been appointed to the A.S.C., M.T., as from May 8th. 

Mr. R. C. Harron, Southern sectional engineer of the York- 
shire Electric Power Co. (previously on the staff of the mains 
department of the County of London Electric Supply Co., 
Ltd.) was married on April 22nd. 

Sir C. A. Parsons, K.C.B., and Mr. Caas. Bricut, F.R.S.E., 
are two of the members of the new committee which has 
been appointed to inquire into the administration and com- 
mand of the Air Service. 

London Gazette notice: Territorial Force. London_Elec- 
trical Engineers. Second-Lieutenant. (temporary Captain) A. 
R. Z. Porter, from London Regiment, to be Lieutenant 
(temp.). 

Roll of Honour.—Amongst the prisoners taken by the 
Turks at Kut-el-Amara on the surrender of the garrison is 
Mr. A. J. WALDRON, who was, before the war, on the staff of 
the Western Union Telegraph Co., at Penzance. 

Flight Sub-Lieutenant Warner H. Poserpy, formerly @ 
student engineer with the British Thomson-Houston Co., Ltd. 
of Rugby, and who was later in Canada, has been invalided 
home to Rugby as the result of a serious aeroplane accident 
in Flanders. 

Private CHas. Harotp Davin, of the Canadian Regiment, 
who was on the staff of the Bell Telephone Co., of Toronto, 
until he joined the Expeditionary Force, has fallen in action 


ia France. 
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Private ALFRED WHITEHEAD, of the Royal Fusiliers, who, 
prior to his enlistment, was engaged at the British Westing- 
house Works, Trafford Park, has been wounded, and his right 
leg has had to be amputated. 

Lieutenant MULLINER, assistant borough electrical engineer 
at Eccles, is on sick furlough. He has been suffering from 
nervous breakdown, after service at the Front. He has now 
left the Hospital for Officers at Hampstead, and gone to his 
home at Malvern. 

Mr. Wm. Hamesuin, formerly a fireman at the Barnsley 
power house of the Yorkshire Electric Power Co., who was 
in the K.O.Y.L.I., was killed in France in January. 

Second-Lieutenant J. Fisner, of the North Staffordshire 
Regiment, to which he was commissioned from the Honour- 
able Artillery Company, has died from the effects of gas 
received at the Front. He was formerly engaged at Siemens 
Brothers Dynamo Works, Stafford, and was 25 years of age. 


St. Grorce R. S. 
Morning Post states that Lieut.-Col. St. George R. 8. Caul- 
field, of the Royal Engineers, while playing golf at Leeds, 
died from heart failure. He was for a time Chief Instructor 
at the School of Submarine Mining and Electric Lighting. 
Will.—According to the Times, the late Mr. Harotp Fara- 
DAY, Hampstead, and Wardour Street, W., electrical engineer 
and manufacturer, left £29,495. 


NEW COMPANIES REGISTERED. 


K. E. Syndicate, Ltd, (143,777).—Registered May 5th_by 
Kenneth Brown, Baker, Baker & Co., Lennox House, Norfolk Street, W.C. Capi- 
tal £1,000 in £1 shares. Objects: To acquire certain options and rights in 
respect of two inventions, relating respectively to electric arc lamps and to 
improvements in direction indicators, to carry on the business of electricians, 
marufacturers of and dealers in electrical, geometrical, chemical, photographic, 


Haddow & Co., Ltd. (9,579).—This company was regis- 
tered in Edinburgh on April 28th, with a capital of £3,000 in £1 shares (500 
pref.), to take over the business of electrical contractors carried on by Haddow 
and Co., at 107, Douglas Street and 192, West George Lane; and by A. 
Wylie & Co., 10, Wemyss Place, all in Glasgow. The subscribers (with one 
share each) are: A. F. Wylie, Calderwood Road, Glasgow; J. S. Hutchison, 
107, Douglas Street, Giasgow. Private company. The number of directors 
is not to be less than two or more than five; the first are A. F. Wylie and 
J. S. Hutchison. Registered by J. Oswald & Son, Edinburgh. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sun Electrical Co., Ltd.—A memorandum of satisfaction 
to the extent of £275 on April 28th, 1916, of debenture stock dated March 
31st, 1912, securing £7,000, has been filed. 


jfroductive Engineers, Ltd.—Issue on April 27th, 1916, of 


debs., part of a series of which particulars have already been filed. 


_ Burgess Hill & District Electric Supply Co., Ltd. (85,698). 
—Capital, £6,000 in £1 shares (3,000 pref.), Return dated March 10th, 1916. 
All shares taken up; *£5,900 paid; £100 considered as paid. Mortgages and 
charges: £1,200. 

Record Electrical Co., Ltd.—Particulars of £7,000 debs., 
created April 6th, 1916, filed pursuant to Section 93 (3), Companies (C lid 
tion) Act, 1908, the amount of the present issue being £6,000. Property 
charged: The company’s undertaking and property, present and future. No 
trustees. 


G,. H. Turner & Co., Ltd.—Issue on April 14th, 1916, of 


£200 second debs., part of a series of which particulars have already been filed. 


CITY NOTES. 


For the last half of 1915 the amount to 


West India credit of revenue is £33,553, as compared 
and Panama’ with £49,935 in the corresponding half- 
Telegraph year of 1914, and the expenses have been 
Co., Ltd. £22,987, against £31,251. Including the 


balance brought forward and interest on 
investments, there is available £14,649. The directors propose 
dividends for half-year to December, 1915, on the first vrefer- 
ence shares at 6s. per share, and on the second preference 
shares at 6s. per share, carrying forward £2,880. The board 
have thought it well to recommend that the above balance be 
carried forward. The traffic receipts for the half-year show 
a falling-off of £16,529 as compared with those of the corres- 
pending period of 1914, when an abnormal volume of traffic 
was carried. Beyond the reduced traffics the company also 
suffered from the hurricane referred to below. At the date 
of the last report it was not possible to gauge the effect of 
the severe hurricane that in August passed over the West 
Indies, extending from Cuba and Jamaica to Guadeloupe, to 
which disturbance the'simultaneous interruption of their two 
roain cables between Porto Rico and Jamaica is attributable. 
This interruption lasted for twelve days, and necessitated the 


use, at considerable cost, of alternative connecting lines for 
cairying the traffic during the emergency. It is many years 
since a similar disaster happened to these two cables. Conse- 
quent upon, and as a direct result of, war,conditions, the 
working expenses, although on the whole less than those for 
the corresponding period,.are above the average of the pre- 
vicus few years, and no immediate reduction can be hoped 
for. The value of cable used in repairs and renewals was 
particularly heavy during the half-year; and, in the opinion 
of the board, the amount properly chargeable on this account 
against reserve for depreciation is £5,451.—Financier. 


For 1915 the profit is £31,084 (compared 


Shanghai with £33,602 for 1914), plus £4,703 brought 
Electric forward, making £35,787. There has been 
Construction transferred to reserve for renewals account 
Co., Ltd. £10,000, and applied in reduction of the 


Sy: preliminary expenses account £2,000; a 
dividend of 7 per cent. for the year, less income-tax, requires 
£22,400, leaving £1,387 to be carried forward. The loss by 
exchange on subsidiary coinage in 1915 was £31,707, which 
was equal to 9.91 per cent. on the capital. Profits had been 
converted into sterling at an average rate of 1s, 9d. to the 
Mexican dollar, as against 1s. 94d. for the preceding year. 
Since the close of the year ‘the improvement in the rate of 
sterling exchange had been material, and there was a ten- 
dency towards improvement in regard to, depreciation of sub- 
sidiary coinage, which was likely to be maintained while the 
price of copper retained its present high level. The effects of 
the war on general conditions in Shanghai, and on the com- 
pany’s traffic, were seriously felt during the first half of the 
year; gradual recovery had since taken place, and the traffics 
and net receipts for the current year were the best in the 
history of the company. Ten motor cars had been added to 
the rolling stock, making 90, and an application had been 
made to the Municipal Council for leave to introduce a further 
15 trailers, making 70 in all. They also had seven railless cars. 
After the relaying of Fokien Road in cement concrete, the 
service of railless electric cars was resumed on July 6th, 1915, 
and had operated successfully ever since. These cars were 
extremely popular. Application had been made for sanction 
t> a small extension of this route, for which the cars in stock 
were sufficient. Passengers carried 59,749,710, an increase of 
4,102,472; passengers per car mile 17.86, as against 16.97 in 
1914; gross receipts per car mile 8.46d., an increase of .08d.; 
average effective receipts per passenger .35d., as against .387d. 
in 1914. Annual meeting: May 19th. 


For the year ended March 31st, 1916, the 
profit, including the amount brought for- 


inveemenay ward and after writing off depreciation 
Co., Ltd. and transferring £7,500 to general re- 


serve, was £59,218. The preference divi- 
a dend of 10 per cent. absorbs £8,500, 10 per 
cent. dividend for the year on the ordinary requires £11,500, 
and a bonus of 10 per cent. for the year (making a total of 
20 per cent.) requires a further £11,500, leaving £27,718 to 
be carried forward. It is anticipated that the excess profits 
tax for 1914-15 and 1915-16 will absorb the greater part of this 
carry-forward. The increasing business of the company_has 
necessitated acquiring additional factory accommodation. New 
premises will shortly be taken over at Clissold Park of approxi- 
mately 20,000 superficial feet area, and it is hoped that this 
factory will be in full working order by the end of May, 1916. 
The business is a controlled establishment under the Ministry 
of Munitions. Annual meeting: June Ist. 


The result of operations during 1915, 
after deducting interest and amortisation 
due on the debentures of the Companhia 
Carris de Ferro de Lisboa, and after the 
payment of £25,570 for interest on and redemption of the 
debentures of this company, and also the payment of London 
office expenses and directors’ remuneration, shows a net profit 
of £59,917, plus £2,883 brought forward. The usual 6 per 
cent. preference dividend has been paid, absorbing £25,538, 
and after paying 44 per cent. net for the year on the ordinary 
shares, £8,736 is to be carried forward. In order to meet 
this year’s contribution to depreciation reserve, £25,000 has 
been transferred to that account from the, exchange reserve 
t> represent this year’s appropriation, it being considered that 
this sum would have been available out of profits for this 
purpose, had it not been for the heavy fall in the rate of 
exchange, and as the exchange reserve account was set aside 
for this purpose it now falls to be drawn upon. The tram- 
ways carried 67,101,249 passengers, earning Es.2,022,143 $93,5, 
as compared. with 63,758,037 passengers, earning Es.1,938,210- 
$79,3 in 1914, but though the receipts and passengers con- 
tinued to expand, there was a considerable addition to the 
expenditure consequent upon the abnormal high price of 
coal and other supplies, and of labour. The company also 
suffered from the heavy depreciation in the exchange, the 
average rate of which during the year has fallen from 43.43d. 
to 35.974. The system was closed down for two days during 
May, 1915, owing to political disturbances; this was the only 
interruption. With the exception of one small incline, which 
it is hoped will be completed during 1916, the remainder of 
the Ascensores line have been electrified and re-opened to 
traffic during the past year. The directors express their 
appreciation of the services of the local board in Lisbon, of 
Mr. A. O. Kolkhorst, the general manager, and of the entire 
staff. Annual meeting: May 17th. ; 


Lisbon Electric 
Tramways, Ltd. 


‘ 
= 
; 
fae and scientific apparatus and materials, &c., and to adopt an agreement with 
G. A. Knapton and H. Justus Eck. The subscribers (with one share each) are: 
ES H. C. Leggatt, 36, St. Mary’s Square, Kennington, S.E., solicitor’s clerk; 
A See H. T. Page, 60, Ballance Road, Homerton, N.E., solicitor’s clerk. Private 
Spa siss company. The first directors (to number not less than two or more than four) 
ae are G. A. Knapton, H. Justus Eck, F. Rutherfoord Harris (chairman), and 
re R. O. Graham, each of whom may retain office for five years. Solicitors: 
i Kenneth Brown, Baker, Baker & Co. 
— 
‘ 


Vol. 78. No, 2,007, Mar 12, 1916) os, THE ELECTRICAL REVIEW. 


Sim Henry Kimper presided at the annual 


Calcutta meeting on May 4th. He said that the 
Tramways traffic receipts showed a falling off of only 
Co., Ltd. £1,313, and the working expenses were less 


by £2,683 than in 1914. During the first 
half of the year there was a drop of over £5,000 in traffic, as 
compared to pre-war takings, but in the second half there 
was an increase of upwards of £4,000. The principal portion 
of the new capital expenditure of £11,720 was due to the 
outlay on the completion of the new Dalhousie Square sub- 
station, and the major portion of the cost of the new A.c. set 
at the Nonapookur power station and the works in connec- 
tion with its erection. With regard to the prospects for the 
current year, whilst the aggregate receipts up to now showed 
an increase of £4,721 over those for the same period last year, 
they must expect that, with the continuance of the war, the 
cost of all materials, freights, &c., would continue to advance, 


_with the addition of increased import duties and income-tax 


t> be levied in India. There had been a discussion going on 
in a great number of companies having their headquarters in 
England, and their works and businesses overseas, with a 
view to escaping double income-tax. The speaker referred 
to, and quoted from, a paper on the subject issued by the 
London Chamber of Commerce, giving the reasoning for and 
against double income-tax. The company now had a system 
of about 35 miles; their traffic receipts were 10.16d. per car 
mile, and the expenses 5.21d. 


Mr. J. G. B. Srone, presiding at the 
Indian Electric annual meeting on May 5th, said that the 
Supply and ~ increase in the number of units sold 
Traction was 598,928, or 25 per cent. and the net 
Co., Ltd. profit in Cawnpore increased by about 25 
mes per cent. The actual price per unit was 
slightly lower, but this had been more than balanced by’ the 
lower cost of generation. The supply side of the business 
ecntinued to expand, and there were new districts awaiting 
development as soon as general conditions allowed. They must 
for the time being refrain from undertaking new work, for 
even supposing they were able to raise the capital, there would 
be a difficulty in getting the Treasury to sanction its issue. 
They must also consider the enormous increase in the cost of 
copper, machinery, plant, and material, and the prohibitive 
rates for freight. In regard to the last of these, the increase 
was from 50 per cent. to 75 per cent. over pre-war rates, and, 
in addition, there were increased amounts to pay for insur- 
ance. The short length of tramway still yielded no profit, 
although it was a convenience to the Indian population. It 
was too short to become a paying concern on the very low 
fares it was necessary to charge to attract passengers, there 
being no European traffic, and at present there was no encour- 
agement to extend the system. They had placed to general 
reserve £2,000, and to depreciation and renewals account 
£3,000; they had also- written £500 off the expenses of the 
debenture issue. The position for the current year was satis- 
factory, as the profits showed an increase. 


Canadian Westinghouse Co.—The annual report shows 
net earnings for the year 1915 amounting to $860,628; pro- 
perty and plant account takes $150,000, and $261,285 is carried 
forward. The total surplus of the company is now $1,823,775, 


-and the total assets $8,330,757. Regarding business condi- 


tions, the annual report says :—‘‘ The industrial life of Canada 
during the year just closed experienced a remarkable recovery 
from the suspended activity of the preceding year.’ Many 
plants which had with difficulty kept together an irreducible 
minimum of their operating organisation found themselves 
early in 1915 strained to their utmost capacity under night 
and day operation. In addition, numerous new industries 
have been brought into being, the changed conditions in these 
respects being the direct result of large purchases in Canada 
by the British and Allied Governments of various supplies and 
munitions of war.” 

Anglo-Portuguese Telephone Co., Ltd.—The profit and 
loss account shows a gross revenue of £81,923, of which operat- 
ing, management and general expenses absorbed £51,577, and 
royalties to the Portuguese Government £2,459, leaving a 
gross profit of £27,886. After payment of income-tax £1,349, 
and providing for debenture interest £1,937, and sinking fund 
£1,662, the amount available for disposal, including £5,471 
brought forward, is £28,409. Of this amount £2,000 has been 
added to exchange fluctuation account, and £10,000 to the 
renewals fund. An interim dividend of 3 per cent. was paid, 
less income-tax, last November. The directors now recom- 
mend a further dividend of 5 per cent., less tax, making a 
total distribution of 8 per cent. for the year, leaving £4,409 to 
be carried forward. 

Eastern Telegraph Co., Ltd.—A_ final dividend of £2 5s. 
per cent. is recommended on the ordinary stock, also a bonus 
of £2 per cent., both free of income-tax, making a total of 
8 per cent. for the year 1915. 

Bell’s United Asbestos Co., Ltd.—For 1915 the total dis- 
tribution on the ordinary shares has been 15 per cent., placing 
£15,000 to reserve, and carrying £7,942 forward. 

Auckland Electric Tramways Co., Ltd.—An interim divi- 
dend of 7d. per share, less tax, on the ordinary shares is 
announced. 


STOCKS AND SHARES. 


TuresDAY EVENING. 


Stock Exchange markets are somewhat under the influence 
of the new Military Service Bill. Members of the House, 
their staffs, and their clients are all affected, in a greater or 
less degree. There is, of course, no shirking of the responsi- 
bilities or of the sacrifices which are called for. But if -all 
men up to the age of 41 are called up-within any brief space 


_of time, business must suffer from disorganisation; and it 


will be some little while before the machine of commerce 
gets into smooth running order again. The Daylight Saving 
Bill is vigorously discussed in the Stock Exchange, but has 
had no effect in the market for electric lighting shares. The 
encouraging Board of Trade figures for April are helping 
Home Railway stocks. In the telegraph section, there is 
more inquiry than hitherto for the issues of the Anglo- 
American companies. The Globe Telegraph & Trust has 
increased its dividend by 1 per cent. 

The Electric Lighting market’s prices are unchanged, des- 
pite the proposed introduction.of the Daylight Saving Bill. 
The market views the measure with equanimity, and the 
preprietor of electric lighting shares need not be troubled 
by the recent newspaper outpourings with reference to the 
effect it is likely to have upon the companies. ; 

The summer-time is obviously the lean one for Electric 
Supply concerns. In some cases, the undertakers reduce the 
price of their current, by way of inducement to users, and it 
is well-known that in pre-war days they earned compara- 
tively little in the summer months. The Government’s 
appeal to the public that they should economise in the matter 


of coal, gas, and electric light, may affect the first two items, 


but so far as the last is concerned the public have probably 
got down to something like bed-rock in their bills for light 


and power. 

As it is not proposed that the Daylight Saving Bill should 
be in operation throughout the winter, when the demand for 
current is greatest, it is contended in the Stock Exchange 
that the Bill will have little effect upon the receipts of the 
companies. A few investors in these shares show signs of 
nervousness, due, probably, to a lack of appreciation of the 
actual position—moved thereto by the newspaper comments 
aforementioned. The great body of proprietors, however, is 
not at all likely to be disturbed by the latest developments; 
and a guess may be hazarded that neither the Daylight Saving 
Bill nor the Government appeal will affect the dividends of 
the industry to the extent of one per cent. 

Underground Electric income bonds have started to re- 
cover, but Districts continue dull, and have slipped back to 
183 on the offering of a little stock for deceased accounts. 
Central London assented ordinary keeps very steady. There 
is, however, a few hundred pounds of the Company’s de- 
ferred ordinary offered at 65} or thereabouts, the return on 
which works out to 6 per cent. on the money, though the 
dividend on this, unlike the interest payments on Under- 
giound Electric income bonds, is paid less income-tax. The 
unassented deferred stock of the. Central London Railway is 
changing hands at 25, some 40 points below that of the 
assented issue. 

Anglo-American Telegraph preferred has risen to within a 
fraction of par, and the deferred stock braced up to 21}. 
The Eastern group is steady, with a further rise in Globe 
Telegraph ordinary shares to 12, on the increase of 1 per 
cent. in the dividend to 7 per cent. Great Northerns are £1 
up, but Indo-Europeans at 49 have lost an equal amount, 
tkcugh it may be doubted whether a buyer, even at 50, 
would find many Indo-Europeans available at that price. West 
India and Panama shares eased off to 1 1/16. _Marconis are 
a slightly better market, the parent shares hardening to 
2 3/16; but the subsidiaries are dullish at 14s. 9d. for Ameri- 
cans and 7s. 9d. for Canadian Marconi. , 

The telegraph manufacturing shares are strong.  India- 
Rubbers at 104 have gained the fraction. Telegraph Con- 
structions went up £1 to 36}; while as regards Henleys and 
Callenders, there are very few shares about. British Insu- 
lated at 10} are a good market. 

Edison & Swan fully-paid shares, after their remarkable 
jump of 12s. 6d. last week, have receded § to 14, shares 
naturally being tempted out by the big advance. At the 
same time, the partly-paid eased off to lls. 6d., this still 
‘leaving them 2s. 6d. higher than they were a fortnight ago. 
British Westinghouse preference continue to mend, and Elec- 
tric Constructions at 16s. 6d. are better. . 

The rises in the chemical group have suffered something of 
a check, although the market in them generally is a firm one. 
Here, however, as in the rest of the Stock Exchange, busi- 
ness is handicapped for the time being by the various uncer- 
tainties that arise out of the Military Service Act, which have 
had the effect of removing buying orders. Babcock & Wilcox 
keep steady, the little disappointment in connection with the 
dividend being counterbalanced by the excellence of the 

report. Rubber shares are heavy and dull. All the sparkle 
has evaporated from the market for the moment. Unexpected 
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restrictions laid upon the export of rubber to Russia, and the 
falling away in the demand from the United States, are put 
forward as being the two principal reasons for the way in 
which the wind has gone out of the sails of the market, leav- 
ing them flapping heavily and idly. The provinces have 
ceased their voracious rush for shares; and the disposition 
now is to wait and see what is going to happen next. 

Brazilian Tractions lost the rise that they gained last week, 
New York coming in with shares to sell. Mexican utilities are 
generally better. The first mortgage bonds of both the Tram- 
ways and the Light & Power Companies have strengthened 
to 41, stock being wanted at that figure in each case. The 
rise in the price of silver has been well held; and notwith- 
standing the absence of definitely good news from Mexico, 
indirect evidences add point to the hope that the country may 
be settling down, after all. 

Argentine Tramway shares, first and second preference, 
have drooped }, there being some. little pressure to sell them 
on the part of proprietors disappointed with the outlook for 
the Republic, which seems to be slower than Brazil in over- 
coming the difficulties that arose in connection with the war. 
British Columbia issues are firmer, and there has been a 
little inquiry for Bombay Electric preference shares. The 
Calcutta Electric Supply report shows the fine net profit of 
£163,000, an improvement of £22,500 over the previous year. 
The dividend on the ordinary shares is retained at 9 per 
cent., the price is firm at 63, and the 5 per cent. preference 
are 43 middle. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home Etectricity CoMPANIEs. 


Dividend Price 
ee May9, Riseorfall Yield 
1914. 1915. 1916. this week, p.c. 
Brompton Ordinary .. 63 £7 8 2 
Charing Cross Ordinary ar 5 ~ 713 10 
do. do. do. 44Pref.. 44 4% _ 618 6 
Chelsea as oe 5 4 8: ~ 681 
City of London .. 9 8 614 9 
do. do. 6percent. Pref. 6 6 1 - 514 8 
County of London ey a Kd q 1 _ 613 4 
do. 6 percent. Pref. 6 6 1 _ 614 8 
Kensington Ordinary .. q 5 ~ 700 
London Electric .. ws = 4 8 1 ~ 7164 
do. do. 6percent. Pref. 6 6 4 _- 712 
Metropolitan a 8 6 6 4 
do. 44 percent. Pref. 4 ah 8 70 0 
St. James’ and Pall Mall 8 613 4 
South London .. oe es 5 5 23 8 18 10 
South Metropolitan Pref. q 614 0 
Westminster Ordinary .. 1 6 516 8 
TELEGRAPHS AND TELEPHONES, 
Dividend 
1914. 1916. 
Anglo-Am., Tel. Pref. .. 6 6 99} xd +14 606 
do. Def... 80/- 33/6 21h +2 7115 0 
Chile Telephone .. 8 8 62 _ 6 8 0 
Cuba Sub. Ord. 5 5 5 _ §1R 4 
Eastern Extension 7 8 14 — 9312 4 
Eastern Tel. Ord. 8 14t *5 11 1 
Globe Tel. and T. Ord. .. 6 q 12 +} *516 8 
do. Pref. 6 6 10 _ 517 5 
Great Northern Tel. .. 92 85, +1 
Indo-European .. 12 18 49 -1 612 8 
Marconi... — 24 411 4 
New York Tel. 44 44 4h ? 494 
Oriental Telephone Ord. 10 143 xd 610 4 
United R. Plate Tel. .. 8° — 6 *618 4 
West India and Pan. 1 — 961 
Western Telegraph... q 8 143 *512 4 
Home Raits, 
Central London, Ord. Assented 4 4 67; - 518 6 
Metropolitan 1 1 25: 18 6 
do. District .. Nil Nil 18 —2 Nil 
Electric Ordinary Nil Nil 1g Nil 
0. eo; Bil 5/6 Nil 
do, do. Income 6 6 854 +3 710 4 
Foreien Trams, &c, 
Adelaide Sup. 6 per cent. Pref, 6 6 — 681 
Anglo-Arg. Trams, First Pref. 5 - 711 9 
do. 2nd Pref. .. 5: 8 - 892 
do. 5 Deb .. 5 5 78 68 2 
Brazil Tractions .. os, 4 55 7156 
Bombay Electric Pref. .. CAA. 6 1¢3 + 615 8 
British Columbia Elec. Rly. Pice. 5 5 55 +2 9:18 
do. do. Preferred — Nil 89 Nil 
do, do. Deferred — Nil 83 - Nil 
oO. do. Deb. 4} 62 _ 617 1 
Mexico Trams 5 percent. Bonds — Nil 41 +1 Nil 
do. 6 percent. Bonds — Nil 85 +3 Nil 
Mexican Light Common ae Nil Nil 20 _ Nil 
0. os os Nil Nil 82 - Nil 
do. lst Bonds .. Nil 41 +2 
MAnvuFACTURING CoMPANIES, 
Dividend 
1914, 
Babcock & Wilcox os, 23 6 9 1 
British Aluminium Ord. 22/-xd 6738 
British Insulated Ord. .. 104 7 #210 
British Westinghouse Pref. .. ee 48/- + 6d. 619 6 
do. _ 5 Pref. 4 617 8 
Castner-Kellner .. os. 618 
Edison & Swan, £8 paid oo 116 — fd, Nil 
do. do. fullypaid .. 13 Nil 
do. do. 5Spercent.Deb. .. 5 57 R15 R 
Electric Construction .. .. .. 6 16/6 +64. 766 
do. 4% Pref. .. 4 612 6 
India-Rubber as ast +3 9915 2 
Telegraph Con, co +1 *618 0 


* Dividends paid free of income-tax, 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, May 10th. 


Latest Fortnight’s 
CHEMICALS, &c. Price. Tae. ox Deo, 
a Acid, Oxalic.. .. perlb. ee 
a Ammoniac Sal... aa £70 se 
a Ammonia, Muriate (large crystal) per ton . £54 a 
a Bisulphide of Carbon .. £23 
a Borax .. ” £28 ee 
a Copper Sulphate £53 £4 ine. 
a Potash, Chlorate .. ..  .. perlb. 2/6 : 
a Perchlorate 2/- ee 
a Shellac an percwt. 
a Sulphate of Magnesia .. +» per ton £18 
a Sulphur, Sublimed Flowers... £14 ve 
a» Lump... Sie £10 £1 inc, 
a Soda, Chlorate .. per lb. 
a Sodium Bichromate, casks .. per lb. 
METALS, &c. 
c Brass (rolled metal 2” to 12” basis) per Ib. 1/53 to 1/6 1}d, inc. 
c 5, Tubes (solid drawn) 1/6: to 1, 1d. ine. 
c 5 Wire, basis ., 1/53 to 1/ 3d. inc. 
c Copper Tubes (solid drawn) .. va 1/84 to 1/9 d. inc, 
es Bars (best selected) .. per ton £167 8 inc, 
d_,, (Electrolytic) Bars #152 £11 ine. 
- Sheets £170 £11 ine. 
a: Rods £159 £11 ine. 
d H.C. Wire per lb. 1/7 ine, 
f Ebonite Rod .. ee aie oe ” B/- oe 
n German Silver Wire ..  .. ” 2/3 1d. ine, 
A Gutta-percha, fine .. ee oo ” 6/10 ae 
A India-rubber, Para fine .. se s 2/10 13d. dec, 
i Iron Pig (Cleveland warrants) .. per ton 95/- ee 
» Wire, galv. No. 8, P.O. qual. a £4 inc. 

g English Pig .. oe a6 dec. 
ge Mercury oe oe ee r to 

£16 15 ee 
e Mica (in original cases) small .. per Ib. 6d. to 8/- we 
» medium ” to 6/- ee 
” large ee ” 116 to 14/- & up. oe 
d Silicium Bronze Wire .. +. per lb. 1/84 ee 
r Steel, Magnet, in bars .. per ton 
g Tin, Block (English) .. ,.. Rs £207 to £208 £2 ine. 
n ,, Wire,Nos.1to16 .. per Ib. 1d. ine, 


Quotations supplied by— 


g James & Shakspeare, 

A Edward Till & Co, 

i Bolling & Lowe. 

i Richard Johnson & Nephew, Ltd, 
n P. Ormiston & Sons, 

r W. F. Dennfs & Co, 


a G. Boor & Co. 

ec Thos. Bolton & Sons, Ltd, 

d Frederick Smith & Co, 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd, 


_ Winnipeg Electric Railway Co.—The directors have de- 
cided to suspend dividend payments on the common stock for 
the present. The passing of the dividend, which came as a’ 
rather unpleasant surprise, follows successive cuts in the 
annual rate from 12 per cent. to 10 per cent. in March, 1915, 
and from 10 per cent. to 8 per cent. in January last. It is 
likely that earnings are in excess of the 8 per cent. require- 
ments, but as earnings fell short of dividends by $85,388 in 
1914, and by $388,898 in 1915, the company has probably ex- 
tended itself financially, and will require some time to recu- 
perate.—Montreal Herald. 

Craigpark Electric Cable Co., Ltd.—For the year ended 
March 31st there was a net profit of £9,482 (after making 
provision for excess profits tax), which, with £1,147 brought 
forward, makes £10,629. The directors recommend placing to 
depreciation £2,500, to reserve £1,000, dividend on the ordi- 
nary shares at 6 per cent. for the year, leaving a balance of 
£2,028 to be carried forward (subject to payment of directors’ 
fees). In spite of transport and labour difficulties and the 
high price of raw materials, the result of the year’s trading 
has been good. The quantity of work on hand at the moment 
is satisfactory. The directors have made provision out of the 
profits for Excess Profits Tax. Annual meeting: To-day, at 
Glasgow. 

Calgary Power Co.—The gross earnings in 1915 amounted 
to $289,613, an increase of $58,427. Net earnings, after 
deducting all operating and other expenses chargeable against 
revenue, amounted to $237,159, an increase of $56,952. In- 
terest charges ($156,966) deducted leave $80,193, which has 
been transferred to surplus account.—Financier. 

Capital Reduction.—New Vanadium Alloys, Ltd.—The re- 
duction of capital from £25,000 to £1,875 has been confirmed 
by the Court. 

Richard Johnson, Clapham & Morris, Ltd.—Out of the 
year’s net profit of £32,215, 10 per cent. is paid on the ordi- 
nary shares and £20,000 is carried to reserve. 

Brisbane Electric Tramways Investment Co., Ltd.—After 
paying a further dividend of 4 per cent., making 8 per cent. 
or the year, £34,292 is to be carried forward. 

Merthyr Electric Traction & Lighting Co., Ltd.—After 
placing £1,000 to reserve and paying 7 per cent. on the ordi- 


nary 


ares, £906 is to be carried forward. 


i 

. 
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FROM THE POWER-HOUSE WINDOW... 
By “ROVER,” 


I BELIEVE it was Mark Twain who designed his house with 
the kitchen windows looking out into the street. He 
declared the kitchen to be the most important room in the 
house, and said further that his cook would work better with 
a cheerful view before her than if she had only other kitchen 
walls to look at. Perhaps Mark’s philosophy does not apply 
to power houses, but I think I understand his cook’s point 
of view. 

My first station expense? was ina Midland town. The 
windows were so high up that only the sky could be seen, 
but, Heaven be praised, there was a door which opened 
direct upon a lane, not a very respectable lane, but one in 
which human beings disported themselves. They looked in 
our open doorway, stared at our strange machinery, asked 
foolish questions, and somehow shortened our night hours. 
Across the lane was the back of a large hotel, with the 
“club-room ” just opposite our door, and occasionally we 
would hear “A Jolly Good Fellow” sung with fervour or 
would listen, without invitation, at a “smoker”; but 
the hand of progress was against us. Our cha‘rman 
reported ‘“ The extensions made necessary by the increasing 
demand on our plant have now been completed, and the two 
new big 200-Kw. sets and switchboard have been installed in 
the new engine room,” Good-bye to the door which opened 
into the lane ! 

Next,a seaside resort. The power house here was placed, 
not on the front, but some distance inland. n one side of 
us we had a mortuary, and on the other, acemetery. In the 
summer the mortuary was fairly busy, as this particular resort 
was found very convenient for purposes of suicide by 
distressed Londoners. 

I think my next point of view was even worse—a small 
town in Ireland. Here we had no outlook at all, but a high 
wall separated us from the public abattoir, and every day we 
heard the death cries of countless pigs. I do not think 
centuries in Ireland would accustom me to the last shrill 
agony of the pig. \ 

From Ireland to America was a natural change—a power 
house, hydro-electric, with many windows, seven miles from a 
town, in the heart of the Ontario bush. The camp, 
containing about a dozen souls, stood at the crest of a hill in 
full view of the men on duty, but too far off for a man to be 


. distinguished. We rarely saw a stranger from our many 


windows—nothing but trees, trees, trees, and but two 
varieties of trees, the pine and the birch. We felt almost 
grateful when the bush fires started to devour whole acres of 
the accursed trees, and for a day or two we watched the 
smoke with some satisfaction. Later on, when the camp 
was threatened with extinction, we changed our minds as to 
the usefulness of bush fires. At night, the power-house men 
had to watch the flames and give the alarm if the fire came 
too close, in which case all the residents of the camp were to 
take refuge in the power house—the only non-inflammable 
building. I remember my wife made a parcel consistirg of 
all our jewelery and thrce cans of evaporated milk for the 
baby, and we considered ourselves prepared for the worst, 
which, luckily, never came. I donot hope to watch another 
bush fire from a power house window. -As it was, our 
transmission lines were burnt down for half-a-mile. 

At another plant, about 100 miles further north, I had a 
similar outlook of bush, but, although the nearest town was 
20 miles away, we got more passers-by. This was in the 
gold district, and many prospectors were looking out for 
precious metal. They came in twos and threes by canoe, 
and were generally very uncommunicative as to the locality 
in which they expected to make their “ lucky strike.” They 
would discuss every other subject discussed by civilised or 
barbarian man. They were nearly all American, and all 
most interesting talkers, and I came to the conclusion that 
prospecting for gold ‘greatly stimulates the imagination. 
Usually they came just before the mosquitoes made bush life 
unbearable, disappeared for three’ weeks or a month, and 
returned with depleted knapsacks. They gave us a cheerless 
recognition at the power-house door and hurried home. 

The Indians had-even less to say. At certain times of 


the year whole tribes move to other hunting grounds, and 


there would be a procession of canoes past our door. The 
men and boys were nearly all dressed in dungaree overalls, 
but the squaws. and girls had a passion for vivid colours. 
They all handle a canoe perfectly, and to see them shooting 
a rapid is a sight worth while. 

We used to catch some decent trout from our power house 
windows, and some monster pike, too. Sometimes we would 
see a bear, and more rarely a moose, although early one morn- 


ing a big bull moose so far forgot himself as to swim across: 


our tail-race. In winter, we had little but snow,to see, but 
an occasional Indian dog team or a couple of Indian hunters. 
on snow-shoes would break the monotony. 
Back to a London central station in fog-time. Nothing 
outside to be seen—not even the other end of the engine 
room could be properly distinguished when the usual fog 


_ was in evidence. 


Last of all sunny Spain—all, all too sunny. From our 
windows, a vista of bare red. rock, but with one precious 
green spot where a Spaniard has, with infinite labour, made 
an orchard. Close to the orchard is a spring of drinking 
water, and from the power bouse can be seen Spanish girls, 
each bearing on her head the heavy.‘ cintara”? or water- 


‘bottle of precisely the same design as those used by the 


Mediterranean race of how many thousands of years ago. 


THE LJUNGSTROM TURBINE AND ITS 
APPLICATION TO. MARINE PROPULSION. 


By ROLAND S. PORTHAM. 


~ 


(Abstract of paper read before the INSTHTUTION OF ENGINEERS 
AND SHIPBUILDERS IN SCOTLAND.) 


(Concluded from page 522.) 


’ Fig. 10 shows the outer blade-rings of the 10,000-8.H.P. 
machine, and the rigidity of the structure is clearly apparent. 
The cylindrical stress caused by the lineal velocity in the 
10,000-B.H.P. size is moderate, and the factor of safety is 
ample. Fig. 11 illustrates the complete 10,000-8.H.P. turbo- 
alternator and condenser. The overall length is 24 ft., height 
from bottom floor, including condenser, 21 ft., and weight 
of turbo-alternator 60 tons. 

The overhang.of each generator frame is supported by a 
pair of steel ties, each connected to the foundation through a 
stiff spiral spring or buffer, which effectively prevents any 
tendency to hogging in the event of any difference of tem- 
perature between any portion of the casing. 

My endeavour has been to show the symmetry and compact- 
ness of the design and the care taken to eliminate any traces 
of distortion duz to temperature changes, so that the highest 
possible temperature of superheat can be used. The fact that 
the steam velocity is at its lowest when the temperature is 
greatest is in marked contrast to the ordinary type of turbine, 
either of the impulse or impulse reaction type, where maxi- 
mum velocities and maximum temperatures are invariably 
associated. 

The whole turbine has been so designed as to be manufac- 
tured in ordinary lathes, such as may be found in any modern 
engineering shop. The fitter is almost entirely replaced by 
the turner. The manufacture of the blade rings is ordinary 
repetition work, to which unskilled boy or girl labour can 
be trained in a few weeks. The completed machine has a 
factor; of safety larger than in any other type of turbine. 
Blade stripping is unknown, due to the mechanical construc- 
tion of the rings, the blades being firmly held at both ends. 


Some STEAM TRIALS OF LJUNGSTROM TURBO-ALTERNATORS. 


| 
Pressure | 
D | Steam | efficiency 
ate | Normal Trial per turbine | Super- | compared 
of max. output  KWw.- _ inlet heat, | Vacuum th 
test. | output in kw. | hoar, | (absolute) | degrees | per cent. ideal 
in kw | Ib. | Ib. per Fah. | engine 
per cent. 
| 
1911 1,000 1,009 11°6 168 | 302 96 76 
1914 1,000 990 | 12°7 160 150 94 77 
1915 | 6,000 | 2,000 | 111 170 | 270 97 79 
1916 | 3,000 | 2,700 | 11°15 160 © 280 88 87 


Attention is called to the remarkably good results shown by 
the 3,000-kw. turbine at 90 per cent. full load. Reduced to 
marine conditions of 220 lb. boiler-gauge pressure per sq. in., 
vacuum 95 per cent., and 240 deg. F. superheat on the inlet 
valve, the steam consumption of the turbine would be 7.25 Ib- 
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per B.H.P. per hour, or 8 lb. per 8.H.P. per hour, includin 
generator and motor losses, but excluding condensing an 
propelling auxiliaries. With electrically-driven auxiliaries, 
and including excess steam tapped from the turbine at 30 Ib. 
“ pressure for feed-heating purposes, would represent a 
total propelling steam consumption of 9.lb. 

per S.H.P. per hour, equivalent with coal of 
14,000 B.TH.U. and an actual evaporation of f 
10 lb. of steam per lb. of coal with 210 ; 
deg. F. feed temperature, to 0.9 lb. of i 
coal per 8.H.P. 

It might be said that trial conditions of 
consumptions may not be maintained in 
practice, due to possible wear of the laby- 
rinthic edges which vary from .004 in. to 
01 in. in the different radii of the blade 
rings. It has been found, however, that 
‘there is no_perceptible increase in con- 
sumption. Recent trials carried out with 
the 1,000-kw. set installed in 1913, at the 
North Metropolitan Power Station, Willes- 
den, show no increase on the original con- 
sumptions after a period of two years’ 
continuous operation for 18 hours a day. 


Fic, 10.—OvutTer or 10,000-x.?. 
TURBINE. 


Comparison of the Mjélner and the Mimer shows that— 

1. There is a relative trial fuel economy of 42 per cent., and 
fuel economy in service of over 38 per cent. in favour of the 
former. 

_2. The machinery weight and space shows a relative reduc- 
tion of about 25 per cent. 


Fic. 12.—View or Motors anp_ GEARING. 
3. As regards capital cost, if the propelling machinery in . 


the electrical ship is more expensive for smaller powers than 
in the equivalent reciprocating ship, it will be found that the 


diminished fuel wit. ns weight of propelling machinery, 
and resultant incre’ cargo-carrying capacity should in 
normal times repay the additional cost of the installation in 
a period of under two years. 

4. In respect of maintenance, the experience of sixteen 


Fic. 11.—Lsunestrom 10,000-H.p. TURBO-ALTERNATOR AND 
ONDENSER. 


months’ running of the Mjélner has proved this to be ex- 
tremely low. The cost of upkeep of the turbines, motors, and 


gearing has been practically nil. 
5. During the period under review, the ship has not re- 


quired to stop through any defect of the main propelling 
machinery; this is a pioneer installation, and the entire 


_ Fig. 13.—Controiiina Gear. 


absence of breakdown must be considered a‘ satisfactory 
eature. 
As reversing is effected on the motors, an astern turbine is 


‘ 
ii 
be 
: 
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dis with. The prime mover runs under the best pos- 
sible thermal conditions, which include as high a superhéat 
as can be commercially obtained without unduly sacrificing the 
efficiency of the boilers. The gain in thermal efficiency due 
to such increased temperature eliminates the electrical con- 


version losses. Further, the Ljungstrém electrical method of _ 
propulsion, in conjunction with mechanically-geared motors, 


is a system which embodies the maximum degree of reduc- 
tion between prime mover and propeller shaft, whilst the 
total weight of engine-room machinery is lower in the smaller 
powers and not greater, even in the pad a powered merchant 
ships, than any form of mechanical uction with the ordi- 
nary impulse or impulse-reaction turbine. The reduction in 
weight of boiler-room machinery is obviously in direct pro- 
portion to the steam consumption of the propelling plant. 
To have at least two independent turbo-generators of equal 
power for each marine installation is advisable, not only in 
respect of the factor of safety through such duplications, but 
also in regard to the economy to be derived therefrom when 
running at reduced speeds. There is no necessity, however, in 
any class of merchant ship to increase the weight and expense 


Fia. 14.—s.s. MJouner. 


of the motors by pole-changing devices. To run at half speed 
or about one-ninth power one of the two generator sets would 
run at half , absorbing about 25 per cent. of its normal 
full power. tween three-quarters and full speed, both sets 
are run in parallel at speeds corresponding to these two re- 
quirements, consequently the turbines run under at least as 
efficient conditions,-and with the same ‘elasticity, as in the 
case of ordinary geared turbines where the regulation is 
effécted on the throttle or nozzles of the turbine. 

The reversing switch and its resistances need only be used, 
when manceuvring astern; the whole of the regulation from 
dead slow to full speed and vice versa can be effected on the 
turbine. The motor seer falls in direct proportion to the 
reduction of speed on the prime mover. - 

Twenty-one ships of an aggregate s.H.P. of 32,000 are at 
present under construction on the Ljungstrém turbpo-electrical 
system, for British, Russian, Japanese, Swedish, Norwegian, 
and Danish owners. These vary from ocean-going vessels of 
5,400 s.H.P. to river steamers of 550 s.u.p. They include one 
light-draught paddle steamer of 1,500 s.u.P., the power being 
transmitted from the turbo-alternator to two electric motors 


Fie. 15.—Motors snp -Geartnc, COoMPLete. 


Tunning at 450 R.P.M., each geared by single reduction to the 
a paddle-wheel shaft, which runs at from 35 
R.P.M, > 
_ In an appendix, a brief description is given of the Ljung- 
strém turbo-electrical propelling plant fitted in the Mjolner, 
and particulars are furnished of the comparative trials of the 
Mjémer with her sister ship Mimer, the latter possessing 
reciprocating engines. 
These two ships, each of about 2,250 tons displacement, 
were ordered in 1913 for coasting trade, and delivered to their 


owners at the end of 1914. The following guarantee was’ 


On trial, the consumption per 1.H.P. (equivalent) per hour 
of the electrically-propelled vessel should not exceed 70 per 
cent. of the consumption per I.H.P. per hour of the standard 
triple-expansion, engine of the other vessel under equal condi- 
tions, excepting that the turbo-electrically .driven vessel 


should have the benefit of the reduction in weight of machi- 
nery as regards draught. 

The actual trial consumption showed that the Mjélner only 
ccnsumed 58 per cent. of the fuel of her sister-ship. During 
a period of six months’ service conditions, the owners have 
certified that the coal per ton mile consumed by the Mjélner 
was 62 per cent. of the coal consumed by her sister-ship for 
the same period. 

The table below shows some of the trial results. - 

There are two turbo-generator sets in the Mjélner which 
run at 7,200 R.P.M., and supply three-phase alternating cur- 
rent at 500 volts, 120 cycles per second. The maximum load 
is approximately 400 Kw. per generator unit—i.e., 800 Kw. 
for the complete installation. The over-all length of the 
turbo-alternator is 10 ft., the external turbine blade ring 
15 in., and the weight of the turbo-alternator 7 tons. 

The generating plant has been designed so as to avoid any 
possible trouble from salt or dust deposited on the generator 
stator or rotor. The generator rotor contains no air ducts. 
The stator air-ducts are straight, and, Genapap easily 
swept without removing or dismantling any other portion of 
the plant. 

Mica only is used for the insulation of the rotor windings, 
which are consequently able to withstand a considerable 
amount of overload. without injury. 

The condensers, of a modified contraflo type, easily maintain 
a vacuum of 97 per cent. in service with a sea temperature of 


- 65 deg. F. This high vacuum is in part due to the efficiency 


of the air-pump plant, and in part to the care. which has been 
exercised in obtaining an air-tight condensér. No auxiliary 
engine exhausts are led into the main condensers, and where 
outlets are unavoidable water locks have been fitted to ex- 
clude the entry of outside air. An electrically-driven vertical 
centrifugal pump draws the condensate into the kinetic tank. 

The condensate from the feed heaters is led to the main 
condensers through additional small heaters in series with 
the main feed-pipe. 


Mimer. Mjoélner. 
Total boiler - heating . 
surface... oe 3,150 sq. ft. 2,140 sq. ft. 
Engine-room and 
tunnel... ‘ooo «676 55 
Weights: propelling 
machin ery, tons Boiler-room vee 120 
Total ... 186 136 
8.H.P. eee eee . eee 730 843 
Revs. per minute... 86 89 
Displacement... aaa 1,698 1,648 
Speed (knots) ... 11°7 
Boiler pressure és 180 1b, 220 Ib. 
Draught Natural Howden’s in. in 
ashpit. 
Superheat... Nil 190° Fah 
Feed temperature ... 180° Fah, 230° Fah 
Vacuum (bar. 30in.)... 263 in. 29 in, 
Coal consumption per 
day of 24 hours ... 13°1 tons 9°4 tons 
Per 8.H.P. per hour ... 1°798 Ib. 1036 Ib. 
Calorific value of coal 13,498 B.TH.U. 13,485 B.TH.U. 
Moisture, per cent. ... 41 22 


Ash, per cent. 


The circulating pumps are three in number, each electric- 
ally driven by direct-coupled motors running at a speed of 
3,600 r.p.m. The current is supplied from the main genera- 
tors. The air-pump system is of ‘the kinetic type. 

One electrically-driven rotary multi-stage feed-pump is sup 
plied for each generator unit, each capable of feeding both 
boilers under full power. The power taken by the feed pump 
is less than 1 per cent. of the total shaft horse-power. The 
pumps deliver the water to the boilers through feed heaters 
of the inverted-condenser type. 

The propelling motors are of the standard three-phase in- 
duction type with slip-rings, and run at 120 periods, 900 
R.P.M. and 500 volts. They are connected with the driving 
pinions by means of slipping clutches of a novel design, which 
are constructed to prevent breakage of propeller blades or 
shaft in the event of the propeller fouling block ice or any 
similar obstacle. 

The gearing is of the helical type. The pinions are of 


. chrome nickel steel, and the wheel of forged carbon steel. 


The shafts carrying the pinions run in fixed bearings of the 
same type as the rotor bearings; they are designed for minute 
adjustment, with great rigidity. Fig. 12 shows the two 
pinions, wheel, arid one-half of the gear case, which is fitted 
to 2 noe section bedplate on which the two motors are sup- 
ported. 

Owing to the motors and gearing, fig. 15, being on a com- 
mon bedplate, the plant ‘as a whole is self-contained, and all 
adjustments can be made at the works of the manufacturer. 
The lubrication of the gearing is effected by a separate oil- 
pump delivering the oil to the bearings and to the teeth 
under pressure. The gearing runs perfectly cool. The speed 
of the teeth is low, about 27 ft. per sec. 

A Michel thrust bearing is mounted on the forward side of 
the gear casing. 

Maneuvring is effected by the hand wheel shown on the 
switch-box illustrated in fig. 13. If the hand wheel is moved 
from the central stop or mid-position in one direction, the 
propeller turns in a similar direction, its speed corresponding 


: 
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to the angle through which the wheel has been turned. About 
120 deg. represents full power ahead, and 120 deg. in the 
other direction represents full power astern. : ; 

Regulation of the speed of the motors when reversing is 
effected by inserting in series with the rotors of the motors 
resistances of the liquid type. These resistances consist of 
two sets of cones, of which the lower ones are stationary and 
filled with a saline solution, whilst the upper cones are 
mounted on vertical spindles which can be raised or lowered 
into the lower cones by the hand wheel, thereby inserting a 
greater or lesser resistance in the circuit. In mid or stop 
position, the upper cones are lifted entirely out of the liquid 
and lower cones; thereby the circuit is broken and the motors 
come to rest. At full speed the two cones come nearly into 
contact, the resistances being simultaneously cut out through 
a short-circuiting switch. 

Reversal is effected with the wheel in mid or stop position 
—that is, when the rotor is open-circuited—and is accom- 
plished by a change-over switch which reverses the phases 
in the main or stator current. A solution of dilute potash is 
used as the liquid resistance. This solution is circulated and 
cooled by a small centrifugal pump which is mounted on the 
same spindle as the circulating pump. The cones are of 
nickel and thus non-corrodible, and are counterbalanced, so 
that the power required to turn the hand wheel is nominal. 

The switches are of the ordinary open type, the pressure in 
the rotor current of the generator being automatically 
lowered before the circuit is broken; they are found to work 
wr satisfactorily. For larger powers, oil switches are 
used. 

The elasticity of control is considerable, the speed of the 
propeller ranging from about 12 R.P.M. to 90 at full speed. The 
total time of propeller reversal from full speed ahead to full 
speed astern was carefully tested on the trial trip of the 
Mjolner, and averaged fifteen seconds. 


LABOUR DEMANDS 
AND RESPONSIBILITIES AFTER THE WAR. 
(Some Mistakes Which Must not Recur.) 


By JOHN MARKS. 


OxE of the bast features of the ELECTRICAL REVIEW is that it 
appeals to the workmen of the electrical industry as well as to the 
most advanced scientific workers who are busily engaged in 
furtheriog new ideas and advances in the matter of applying 
electricity to ever wider and more varied uses. 

This being the case, the writer considers that if a short time ia 
spent in consideration of mistakes which in the past have not only 
tended to embitter workmen and their employers, but also to injure 
seriously the calling by which they both obtain their livelihood, 
it may have a really god chance of influencing the more thoughtful 
workmen to take a more reasonable view of the difficulties under 
which the manufacturer works; to realise that in any struggle 
between the manufacturer and themselves they must necessarily 
come off a bad second ; and to hope that the inflaence of such men 
may have a deterring effect on the more erratic and hot-headed 
portion of their fellows. 

The writer propases to point ont where, in the past, the workmen 
in various engineering trades have allowed themselves‘to be badly 


injured by following out the usual policy of antagonitm towards 


the manufacturer in season and out. 

The latter expression is purposely used, for the writer's own per- 
sonal experience teaches him that too often. the attitude of 
suspicion has had its rise in dealings, which were far from fair, on 
the part of manufacturers of an older school, who, for the most 
part, are now gone from us for ever. , - 

Why should the unfair methods which obtained in days gone by 
make the workman suspicious of an employer who wishes tc-dJay 
to treat him fairly? Why should the good and skilful man be 
forced to work, and work hard, for no greater return than the 
mediocre map, or even the duffer, who, in times of good trade, 
must be employed ? 


It is often stated, from the workmen’s side of the question, that . 


the demanding of a minimum wage, and the utter refusal to 
work on some type of piece or bonus system, does not prevent the 
manufacturer from rewarding a smart man with greater wages 
than the poor man. This, however, is quite a fallacy; the manu- 
facturer has to average the cost and output of each man he 


employs when he is making up an estimate of what any particular — 


contract will cost. He now pays all men the same level rate, and 
the good man must restrict, and does restrict, his output, in order not 
to show up the slower and lessskilful man. Thus the manufacturer 
only gets a meagre output compared to what might be possible ; he 
is not only compelled to refuse to pay the smart man a better wage, 
but, in order to face competition, he is also bound to take such 
precautions in the matter of providing supervision, that the slower 
man is kept constantly at his work, and is, in fact, made to 
accelerate his output to a degree which for him is uncomfortable, 
in order that the total cost for labour on any contract shall not 
be so heavy as to be prohibitive. The writer speaks from prac- 
tical experience of both sides of the question. 


Apprenticed to a firm who would not. allow its premium men to 
idle, but forced them to work, or cleared them out, the memory of 
the work in the shops, though very pleasant, has this. thought 
constantly.at the back of it, The almost hopeless nature of the 
state of a man, who perhaps gifted with good brains.and clever 
fingers, is compelled to go on year after year turning out so many 
parts per day, often of the same machine, and sometimes of one 
style and size, for a wage at the end of the week which will be . 
the same when he is 50 as it was when he was 25. Surely there is 
some way of remunerating a man’s skill and the result of his 
accumulated years of experience ; and what better form could this 
remuneration take than extra wages, which would contribute to 
his everyday comfort, and tend to make him a more independent 
member of society, as well as to render him much more valuable 
to the community as a whole ? 3 

It may be said that the smart man will always rise from the 
bench or machine ; that, however, is not true, in that we cannot 
all hold supervising and managerial positions. The correct policy 
then is to make the prospect before a workman better than it 
has been in the dsys before the war. The most important member 
in this matter is the workman himeelf, 

If he will, he can raise himself to a far higher plane than he 
occupied before the war, and he can make his own position more 
certain and less liable to attacks of short time due. to bad trade. 
This can only be accomplished if he assists the manufac! urer by 
turning out a greater volume of work per man, and by assisting 
and not hindering the turning out of much more work from every 
individual machine used, 

The level at which wages now stand cannot be maintained after 
the war unless the workman will consent to work with the firm 
and look upon the well-being of the firm as his very particular 
and- personal interest. The writer is stating no mere empty 
platitude when he calls attention to the fact that the manu- 
facturer has gone as far as he can in helping the workman ; any 
further help must come from the workman himself, or it will not 
come at all. 

It may be asked, what is meant by the idea of the workman 
helping himself, and the employer being unable to h-lp him 
further. 

The matter is simplicity itself; before the war, people who had 
money to invest, first asked about the security of the trade they 
intended to put their money into; next they wished to learn the 
probable dividend they m‘ght reasonably expect would be payable 
year after year. After some such inquiry, they very often decided 
to invest their money otherwise than in the electrical trade. Why ? 
Because they could see but little in the way of good dividends 
paid throughout the trade as a whole, and also because they noted 
that in many cases the capital invested was none too safe ; that is, 
a share bought for £1 to-day, stood a good chance of being only 
valued at 18s. in the course of a few months or a year or two, 

' People who advise persons who are about to make investments, 
would always draw the attention of their clients to the element 
of risk in the engineering, and particularly in the electrical 
engineering, trade.. 

Now these matters may not appear to affect the workman, and 
= too many men declare that they do not and cannot affect 

im, 

They do affect the workman, however, because when such a 
state of things occurs in any industry, it becomes difficult to obtain 
capital with which to put down fresh machinery, or to erect new 
works, In order to attract sufficient capital, the management of 
such an industry must promise, and must pay, a semewhat 
high return «n the money invested. Thus the works must 
now earn a greater margin than ever between the cost of con- 
structing and selling its products, and the price it receives from 
the customer ; as the manufacturer is subject to keen competition, 
he is forced to speed up the output of his men. There is no other 
explanation of the matter, he is absolutely forced to make the men 
work at a hot pace, in order to preserve the industry by which 
they both earn their livings, 

Also we have the spectacle of the workman’s adviser, whether 
he be his Trade Union representative, or the leader writer in the 
labour paper to which he subscribes, stating that all piecework 
or bonus work systems, are methods of inducing the wo:kman to 
sweat himself. Let us suppose for a moment that they are for 
this purpoze ; it will at least be admitted that at the end of a self 
sweating week, the wages packet is considerably heavier, than 
under the ordinary datal system of paying waves, and to that 
extent the workman is a considerable gainer. Under the present 
system, the Trade Union rules actually make it imperative for the 
master to drive his men, iff return for a smaller wage than they 
might easily earn by using their skill, experience, and brains, for 
the purpose of expediting their output; and every man knows 
that when a workman has a direct monetary incentive to turn 
out-more work, he does not feel the speeding up, simply because 
he does it willingly ; whereas at present he is kept to his task 
whether he wishes or not. 

Now let us take. a glance at what will be the after-war condi- 
tions of our industry, in relation to the obtaining of sufficient 
capital. It is no use arguing that the State should own the means 
of production and exchange ; the State does not own them, and 
will not do so for many a long year, if ever. Meanwhile both the 
manufacturer and workman have to live, and whilst it is a fact 
that most manufacturers could get a fairly comfortable living if 
they retired from trade and invested their money in Government 
securities, it is equally true that not one workman in 10,000 can 
so exist, simply from lack of capital. : 

Thus, for the present, we depend on capital flowing into the 
industry, in order to make a living possible for anyone, 

B3fore the war a man could get, with safety, 4 per cent; on 
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money he invested with murticipal or equivalent safe concerns, He 
put his money into business because he anticipated making a clear 
8 or 10 per cent. out of it, In some cases he preferred to take 5 or 
6 per cent. in order to be a little safer, but he always demanded 
considerably more than the safe rate of 4 percent. In short, he 
would not take risks for the sake of an extra 103. per cent, 
dividend. 

The manufacturer not only looked to this return on his invested 
money, but he recognised that by using his managerial abilities in a 

_trade in which he had some degree of interest, he could earn for him- 
self a good salary asa manager. Taus, such a man haseverything 
to p2reuade him to enter and keep in business, and will often do so 
when the return on his invested capital is really low. The share- 
holder, however, has not this double interest, he is interested only 
in the dividends earned, and will not bring his money to the 
industry if the return is low ; as this man is-the person who finds 
the maj rity of the necessary capital, he must be considered, or the 
business goes to the wall for want of money to work with. 

It is quite certain that after the war people with money to 
invest will be somewhat scarce, and that they will require a high 
return on their money, simply because they can obtain Government 
security with a dividend of 5 per cent. ; if they are to take the risks 
of an industry subject to keen competition, they will require much 
more. 

Also, the manufacturer with money and ability will, if the 
returns of business are meagre, simply refuse to be subject to the 
worries inseparable from the management of a large business ; he 
will save himself worry, improve his Lealth, and prolong his days 

“by the simple method of investing all his money with the 
Government, and none in industry. 

. The writer makes no philanthropic claim for the manufacturer, 
he simply states what will be the policy dictated by common sense ; 
no man in his senses is going to submit his capital to the risks of 
business, and himself to heavy and responsible duties, unless he is 
able to get a good consideration for so doing. 

Now in every dispute between the workman and the employer 
the workman is at a disadvantage, owing to the fact that the 
employer can, and the workman cannot, live without working ; 
consequently, it should not be necessary to point out that only in 
the greatest extremity should the workman resort to a strike, 
simply because it injures him and those dependent upon and 
connected with him to a far greater extent than it can ever injure 
the employer. 

Take a recent case when a few years ago the late secretary of 
the A.S.E. advised the men on the North-East Coast not to strike ; 
they threw his sound advice in his teeth, and, as usual, dubbed 
him traitor, Mr. Barnes knew both‘sides of the question, and, on 
that account, he advised the men not to strike, He was publicly 
flouted and insulted, and as a consequence resigned his position as 
secretary. 

The strike lasted nine months, and the men went in on the 


employers’ terms, after subjecting their wives and children to the 


misery and serious privation of a long strike, and the wicked 
wasting of sufficient capital to bring in an income of over £10,000 
@ year at a 4 per cent. rate. 

Daring the great coal strike of a year or two ago over the 
minimum wage, the proprietor of certain iron mines, asked per- 
mission from the Miners’ Union, to obtain sufficient coal from his 
own pits in order to keep his blast furnaces going. 

This.situation was somewhat peculiar, and is thus more interest- 
ing. The owner of the iron mines was a member of a family who 
had worked those particular furnaces for over 130 years; he was 
on the best of terms with his men, and owned valuable coal pits 
5 miles away. The.iron ore he raised was so good that he had 
received many offers from iron masters in different parts of the 
country to buy the ore from him at a price which would have left 
him a much greater profit than he obtained from the iron run at 
the blast furnaces. He was a very wealthy man, and to the 
writer’s knowledge refused three times to sell the ore instead of 
smelting it, on the grounds that the furnaces were going to be 
worked by him as his family had worked them before him, 

His proposition was that he should pay for a check man at his 
coalmines who would see to it that no coal went from the mines other 
than to the blast furnaces ; every man employed on working coal for 
this p was to be paid a lump sum at the end of the dispute, 
which would have represented the agreed increase of wages from 
the start of the trouble ; that is, any advance obtained was to be 
made retrospective. 

In vain did this owner plead that if the miners persisted in 
shutting down the furnaces, they would throw out of employment 
200 men who were comfortably situated, and in vain did he point 
out that every man working coal for those furnaces would be 
paying into the Union funds, instead of drawing from them. So 
‘serious did he covsider the matter, that he addressed mass meet- 
ings of the local men, in order to lay the proposition before them. 

Finding nothing but stubborn rebaffs, he warned the men that if 
they shut the furnaces down, they would not be started up again 
in his lifetime ; neither persuasion nor warnings had any effect. 
The furnaces must close in order that as far as possible the 
whole nation should suffer and sit up over the coal strike. 

The furnaces were shut down ; the strike progressed, and ended. 
Knowing members of the strike-mad section of the community 
waited for the furnaces to start up again, and even gave the dates 
‘of the restart.. The iron ore men certainly restarted, and then 
loaded the stuff into the railway wagons, to go away and be 
‘smelted elsewhere ; the offer of other iron masters had been accepted, 
and 200 men were done out of a comfortable living by the un- 
paralleled folly of their own class. _ 

The critic may retert, that as the smelting had to be done else- 

where the men were not done out of a living, It is true that 


those who still possessed their youth and pluck packed up and 
followed the ore, after waiting about for a month or two to see 
what would happen. Finding their resources absolutely at an end, 
they sought work elsewhere, and found it—not amidst the country 
surroundings of the old place, but in the dirty and high-rented 
quarters of a large industrial district, The writer's contention 
therefore that they were done out of a comfortable living is quite 


correct, 


Some of the men who did not wish to leave the district, and 
who had one or two permanent ties in and around the locality, 
were forced to take up any sort of a job that they could find. 

The writer will not easily forget the spectacle of a healthy man 
of about 45 asking a relative for a labouring job at an adjacent 
works, and stating that his family obligations would not permit 
him to remove; that he had been provident and made some pro- 
vision for bad times and old age, but that work he must have if 
he was not to start realising his capital, which consisted of two 
cottages, and an excellent plot of gardening ground. 

This man plainly stated that he had worked for the iron com- 
pany for over 30 years, that he had never had any quarrel with 
them, and that the miners’ attitude had thrown him absolutely on 
his b2am ends. 

This man was no slacker, and no fawning humbug; his frugal 
investment made it impossible for him to follow the iron ore 
without great sacrifice, and an objectionable change for his 
family and himself, into a dirty industrial district. He was 
willing to walk, and did walk three miles from his home to the 
next works which could offer him even a pittance, providing that 
he could stay where his interests were. é 

Thus folly on the part of one section of men brought distress 
to another section of working people; distress of a permanent 
nature. The greatest folly of the whole matter was that the man 
they had worked for was admittedly a thorough gentleman, and a 
most considerate employer. 

This last statement brings the writer to his final argument. 
Why should workmen so often tantalise and aggravate those firms 
which treat them best? This is simply folly of the worst 
description, and if persisted in will ultimately throw all control 
into the hands of the less desirable type of manager. 

Let anyone with extensive experience of municipal control 
think of the manner in which advantage is taken of the known 
sympathy of the Council towards the Trade Unions ; this expe- 
rience, like those mentioned above, has been personal with the 
writer, and is no hearsay matter. Often has the question been 
asked, ‘‘ Why do you not leave us alone instead of badgering us in 
this fashion?” “Why do you not annoy some of the worst paying 
firms in the town until the management there gives you some- 
thing like what you get h2re, both as regards wages and conditions 
of work? Why do you follow a stupid policy which must alienate 
men with a friendly feeling towards you?” 

No satisfactory auswer is usually offered, except that it is con- 
sidered good policy to squeez: where squeezing can be done; and 
so the shortsighted game goes on, and results in the opposition to 
Trade Union methods spreading even to those officials, who in 
theory have at one time approved the Unions. 

The plea is advanced that idzal conditions will bring out the 
best in the worker ; this is absolutely incorrect. 

Let us take an example of an industry run by working men 
themselves for their own benefit, The reference is to the factories 
run by the Co-O erative Wholesale Society. 

This society is not only up-to-date in its manufacturing methods, 
but its constitution insists that full Trade Union wages shall be 
paid, the shortest possible hours worked in return, and that the 
best. of conditions must be maintained for the workers in those 
factories. 

Now do we find unalloyed contentment in those places? .The 
answer is in the negative; on more than one occasion strikes on 
trivial and absolutely piffling matters have broken out and caused 
annoyance and loss to the management. 

Again, taking the retail side of that same movement, the writer 
knows of discontent obtaining amongst a number of employés who 
are paid above the district rate for their labour, and who work 
many hours less per week than the ordinary shopmen. Yet here, 
again, we get the pettifogging, annoying manufacturing of petty 
grievances, which could enter the mind of no man who was busy 
with a fair day’s work. 

In one instance in a jarge town, the managing Committee, mostly 
composed of working men and Trade Unionists, were so disgusted 
and hurt at the spirit displayed towards them by a well treated set 
of employés, that they placed their regret in writing on the minutes 
of that particular society. 

In conclusion, the writer assures the workman that no way 
of improving his status and pay will avail permanently other than 
that of assisting the employer to reduce the cost of manufacture. 
This he can do by agreeing to work on a bonus system whereby he 
turns out more work in a given time, and receives more money for 
doing 80, 

The manufacturer’s share comes from the fact that the charges 
for rent, rates, taxer, cost of maintaining the establishment, 
lighting and running, are very heavy. More work turned out 
means a lower standing or dead charge on each finished 
article, and a quicker realising of the profitthereon. Thus asmaller 
profit can be taken on each article because it is taken on more 
articles per year. , 4 

The cost of each article is reduced by the time saved, and the 
cost to the customer can, therefore, be reduced ; by following the 
above method of intensive production, the customer gets a lower 


.. price, the man a greater wage, and the manufacturer a larger profit. 


If works A can make an engine of a certain type for £100, and 
works B cannot make it for less than £120, then works B will 
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have to shut up. Apply the comparison to countries A and B with 
regard to the whole of their manufactures, and it follows that 
country B will have to go down. 

& Which we are to be is in the hands of our workmen. If they 


will try to abolish old time suspicion and work hand in hand with 


the manufacturer to speed up output, both the country and them- 
selves will ben: fit by long-continued prosperity ; and under such a 
system the present rates of wages could be maintained after the 
war has finished. 

The war will not finish to-morrow, but tc-morrow will be too late 
to consider the matter. It must be considered now, and ma. an 
open mind. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


CHILE.—With reference to the announcement in the 
Review of March 17th respecting a proposed new specific 
Customs Tariff for Chile, it appears that the enactment of 
the new Tariff has now been reported (by cable on April 16th) 
by H.M. Minister at Santiago, who states that merchandise 
cleared through the Customs within 30 days of the promulga- 
tion of the new Tariff will be assessed for duty at the old 
Tariff rates, notwithstanding that the new Tariff will, in prin- 
ciple, take effect from the date of promulgation. 


JAPAN.—The Government Bill proposing to modify the 
Customs duties on various articles imported—see the REVIEW 
of April 2ist—has now been passed by both Houses of the 
Diet, and was promulgated in the Official Gazette of March 
6th. The new rates of duty provided for by this measure 
came into operation on April 15th. 


FRANCE.—A Government Bill has been laid before the 
Chamber of Deputies, proposing to authorise the Govern- 
ment, so long as hostilities continue, to prohibit by Decree 
the importation of foreign goods, or to increase the Customs 
import duties thereon. 


FRENCH INDO-CHINA.—Owing to the difficulties experi- 
enced at the present time in regard to the shipment of goods 
from the United Kingdom to Indo-China, the French Govern- 
ment shave decided that, subject to the necessary “‘ authorisa- 
agi being given by the French Consul-General in London, 

‘Minimum ” Tariff rates of duty will be applied during 
the continuance of the war to all British goods forwarde 
from the United Kingdom to Indo-China, whether in British 
or French bottoms, with possible transhipment at Marseilles, 
Singapore, or Hong-Kong. 


The above-mentioned concession is in addition to that noti-- 


‘fied in the Review on March 10th, under which tranship- 
ment at Singapore only was allowed. 


SPAIN.—m virtue of a Royal Decree of October 22nd, 1914, 
bended warehouses have recently been established in Cadiz, 
reports the British Vice-Consul at that port. Goods placed in 
these warehouses remain free of import duties, transport and 
port works dues, until imported for consumption into Spain. 
If re-exported from bond they are not subject to these taxes. 
Merchandise may remain in the bonded warehouses for a 
_ period up to four years, except where it is liable to decay. 
Goods such as explosives and articles dangerous to the pre- 
servation of other merchandise or to the security of the build- 
are not admitted. 

A table of warehousing charges for deposited merchandise 
is included in an explanatory pamphlet forwarded by the Vice- 


Consul, a copy of which (in Spanish) may be inspected at the . 


Commercial Intelligence Branch of the Board of Trade. 


The prohibition of the exportation of articles wholly or 
— manufactured with copper or brass has been with- 
rawn 


BERMUDA.—A new Customs Tariff came into force on 
January Ist, and will continue in force till December 31st. 
With few exceptions the rates of duty and the free list are 
identical with those previously in operation. It is provided, 
however, in the present Tariff that on all goods which are 
liable to specific or to.ad valorem duties a surtax shall be 
levied of 10 per cent. on the amount of duty so payable. 


EGYPT.—Revised Tariff valuations for use in assessing 
duties on certain metals imported into Egypt have been issued, 
with effect from April 1st to May 31st. 


A Lamp Test.—A projecting bracket, beneath which 
was suspended an opal glass sign with the letters ‘‘G.E.C.” upon 
it, was blown down during one of the recent gales, outside the 
branch premises of the General Electric Co., Ltd., at Swansea. An 
illustration that lies before us shows that the bracket terminated 
in a hook bearing a reflector and an Osram lamp. The opal sides 
of the sign was completely smashed, but the 1,500-watt Atmos- 
type Osram was found to be unbroken, and, when tested, gave 
forth its light as usual, the filament being intact. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED), 
Compe for this journal by Messrs. W. P. Tuompson & Co., 


lectri Patent ents, 285, High Holborn, London, W.C., 
Liverpool and Bradford. 


1916, 


5,874. ‘‘ Magnetic blow-out furnaces. » 
G. H. AND SWITCHGEAR AND 
5,875. ‘* Intercommunication telephones.”” J. W. Duncey. 
5,884. Electrically-operated temperature alarms.” J. P. M. 
April 25th. 

5,933.“ Electrical switches,” L. G. Caunter. April 25th. 

5,934. ‘‘ Electric locomotives.” British THomson-Houston Co. (GeneraP 
Electric Co., U.S.A.). April 25th. 

5,945.“ or guards for electric lanterns, electric torches, &c.”” N. J. 
Austin & G. E. Taytor. April 25th 

6,003. Lighting fittings.” ‘THomson-Houston Co. April 26th. 

6,005. ‘‘ Dry cells, and batteries thereof.” C. F. Burcrss LABORATORIES.. 
Aprill 26th. (U.S.A., May 28th, 1915.) 

6,031.‘ Electric devices for automatically turning lights on and off:” E. 
STEIGER. April 27th. (Switzerland, April 28th, 1915.) 

6,036. ‘‘ Electric welding apparatus.” E. (U.S.A,,. 
May 1st, 1915.) 

6,039. ‘‘ Electrical generators for aircraft.” G. E. Mortigy. April 27th. 

‘‘Dry battery.” F. P. Baumann. April 27th. (Switzerland, Febru- 
ary 4t 

6,044. and uniting accumulator plates.” A. ALLEGRANZA AND 
A. Fort. April 27th 

Electric P. L.. Davies & J. H. Wooutiscrorr. Aprit 


25th. 
. SPRUYVEN. 


April 27th. 


"82, - Reflectors and shades for are lamps, electric lights, &c.” H. Levy. 
ri 
5.089. “* Electrolysis of brine in the manufacture of sodium hypochlorite, 
and apparatus therefor.” R. CuamBers. April 28th. 

6,091. “‘ Acid and fume, ae water, and vapour-proof electric lamp-holding 
A. WARNE. April 

6,095. ‘‘ Electrical samedi devices for taxicabs, &c.” H. E. Gun & H. 
RICHARDSON. April 28th. 

6,104. Method taking up shrinkage. of coils of electric 
transformers, . Kirk. April 28th 

April 28th. 

6,129. ‘‘ Method of operating electrodes for projectors.” E. A. Spurry. 
April S8th. (U.S.A., June 28th, 1915.) 

6,131. ‘‘ Electrical resistances.” A. H. Curtis. April 28th. 

6,150. ‘‘ Method of automatically taking up shrinkage of coils of. electric 
transformers.” J. Hath & J. R. Kirk. April 29th. 

6,151. Electro-magnetic guns.” D. S. Crowtner & W. 
April 29th. 

6,160. ‘‘ Electric motor control oyeemne.” 
(General Electric Co., U.S.A.). April 29th. 


F. B. HatFrorp. 


British THomson-Houston Co. 


PUBLISHED SPECIFICATIONS. 


1914. 
22,045. ARRANGEMENTS FOR AUTOMATICALLY SWITCHING-OFF OR INDICATING 
DerectiveE Sections oF Exectric DistriputTinc. Nets. M. Hochstadter. Nov-- 
ember 5th. 
1915. 
L. M. Potts. February 8th. 
E. C. R. Marks (Delany Foreign Co.). 


J. W. T. 


1,997. TELEGRAPH MACHINES. 

2,163. System or TELEGRAPHY. 
Fetiuary 10th. 

5,168. MAGNETO IGNITION FOR INTERNAL-COMBUSTION ENGINES. 
Cadett & C. Percy. April 6th 

5,201. Crecuir BreaKERS, CuRRENT LiMITERS, Excessive CurRENT INDICA- 
TORS, AND THE a For Execrric Circuits. T. R. Murray & G 
Shotter. April 6th 

5,323. MuIneRS’ Execrric Sarety Lamps. J. G. Patterson. 

5,557. ELEcTRIC RECTIFIERS AND METHODS OF OPERATING THE SAME. 
Thomson-Houston Co, (General Electric Co., U.S.A.). ea 13th. 

5,596. Eecrrican Retays. J. Savin & A ic Tel Manwfactur- 
ing Co. April 14th. 

5,623. Evecrricat ALARM SySTEMS. 
14th. (April 16th, 1914.) 

5,731. PortTaBLe Primary Batteries or Cents. C. H. Elliot & Solectric Co. . 
April 16th. 

5,783. FOR WIRELESS ‘TELEGRAPHY. 
— Co. . S. Franklin. April 17th. 

6,991. Exectric Switcu. Landis & Gyr Akt. Ges. 
(May 23rd, 1914.) . 

7,263. APPARATUS FOR PNEUMATIC or SoLips. 
Houston Co. (General Electric Co., U.S.A.). May 14th, 

7,826. ELECTRICAL ‘TRANSFORMERS. er Z. de Ferranti & Ferranti, Ltd. 
May 26th. 

7,827. ELECTRICAL APPARATUS EMPLOYING INSULATION. S. °Z.. de 
Ferranti, J. Roothaan & Ferranti, Ltd. May 

7,840. ViBRATING MAKE-AND-BREAK phy USE IN Execrric SIGNALLING. 
A. C. Brown. May 27th 

7,987. Rotary Etectric CONVERTERS. 
ral Electric Co., U.S.A.). May 29th. 

8,546. Execrric Fuse Carriers. A. C. Robinson. June 9th. ° 

9,584. Execrric Water-HEATERS. G. P. Elmen, S. O. Salisbury & A. R. 
Talbot. June 30th. (December 26th, 1914.) 

10,272. AMPLIFICATION OF WIRELESS SicnaLs. A. J. Roberts. July 14th. 

11,033. Macnetos. M. A. Codd. July 29th. 

11,208. Devices ror Gurpinc Ropes or Castes. Pickerings, Ltd., & Jj. 
Fothergill. August 3rd. 

12,614. Exzorrio ARRANGEMENTS For Distant Controt. Fried. Krupp Akt. 
Ges. September 2nd. (September 2nd, 1914.) 

15,330. Swrtcninc Devices FOR THE Low-TENSION INDUCTION CIRCUIT OF 
AUTOMOBILE Encines. Facon. October 30th. 

18,084. TeLePHone Systems. H. S. Turner. December 28th. (June 20th, 
1914. Divided application on 6,480/15, April 30th.) : 


April 8th. 
British 


Siemens & Halske Akt. Ges. Aprif 


Marconi’s Wireless 
May 10th. 


British Thomson- 


British Thomson-Houston Co. (Gene- 


1916. 

503.- Caste Cramps ror Exscrric Wir1NG_ INSTALLATIONS. 
and Callender’s Cable & Construction Co, May 2ist, 1915. 
tion on 7,647/15.) Patent No. 100,233. 

4.402. Macuines. L. M. Potts. 
application on 1,997/15.) Patent No: 100,239. 


G. S. Boothroyd 
, (Divided applica- 


February 8th, 1915. (Divided 
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